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Mat tb* M ATS schools have 
,r»cucally completed their pnot-train- 
job— and a maf^iltcent one it's 
xen— what to do with their facilities? 
A'lU dieir fields, hangrars, barracks, 
od other equipment lie idle? There’s 
00 reason why they should, says South- 
•est Airways' President John Con- 
nelly, who discusses several alternative 
plus, In what he says, there’s plenty 
of food for thought, not only for fixed 
tax operators, but also for government 
o&ials and just plain tax-pa 3 dng citi- 
mis. Turn to "Let’s Keep Using Those 
Loniiaet Schools” (p-age 109), 


alike 

rill be vitally interested in the conclud- 
part of our series on foreign trade, 
ttiis month our Financial Editor 
ips diis important package up with 
metical one-two-three suggestions on 
fost "How to Get Your Share of Ex- 
Sales." (Page 116). 


controlled tra„ . 

Wirt, ' ‘*'"'1 

'•"•otely loc'zZ'^'*'choanbe '^tWofe 

®'»*m»erconrm«r only „ 

“'Vision. Bondi" ^«cific 

potion, Cor. 

Coiifornio. J^ollyy^ood, 
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STATIONS ; 

’^GENERAL - 
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INSTALLATIONS 


Coiifornio. So^ J^’^'lrwood. 


^nmvlKally told I 

OW. (show) Cm 


rs and potential per 
rs this month hav 

, „,aii u> add to their lists o 

?®“ible planes to sell or buy for oi 
172 and 173 we present all th 
three new crai 

sToob*?^*’’*’*^ one-place, and 
foor-piace job by Piper; also 
■"vo<ontrni ,-,f, by Aeronca. 


Briefing for March 


For Ihoso who olroody have personal 
planes they want to keep in top condi- 
tion, we continue our series of Lubri- 
cation Charts, this month covering the 
Fairchild 24 and Stinson’s 105 and 
Reliant. 


Aeyaoo — be he a fixed base or airline 
operator— wants to keep his airplanes 
out of the hangar where they’ll make 
money, which means improved main- 
tenance methods. Howard Ingalls, 
Northeast Airlines’ v.-p. of ntainte- 
nance and engineering, presents a sys- 
tem (page 159) for "perpetual over- 
haul” that's as applicable to the in- 
dividual operator as it is to the airline. 

. . . Also in the maintenance field is 
the second of "Al" Lindsley's "hand- 
book" series, which includes a lucid 
trouble shooting chart that should 
prove valuable in the small fixed base 
operation as it is in the largest airline 
shop (page 164). 

Aad BOW a pause from page numbers 
to tell Col. Carl Xorcross’ legion of 
friends he’s been awarded the L^rioK 
of .Merit, a well-earned citation for his 
outstanding work in setting up many 
of the basic intelligence methods now 
used by the entire 8tli Air Force. 
You’ll recall our former Managing 
Editor went overseas with Lt. Gen. 
Ira Eaker’s original steff— the first 
U. S. military party to reach Eng- 
land after Pearl Harbor. Carl now is 


Cifahinbiiig "KnH" hat boom qoHo e hobif 
wiU Nartb Ammrican Arntm't famod F-25 
MittAmll bomber, ioeludiitg tbot jwver-to-be- 
toryoHoo firtt oror Tokyo. C. J. Hooton 
(aboro). NAA-t CkM Pn/oef Cag/oMr. An 

doyt, aod fkm H lo fko botS postibJm perittoo 
to analyt m Hm two lato s t modo lt tho 7S*mm. 
coBwea pocking ”H" ofid tho gva-b/jft/ing 
modiom bombor, “J." Ttih groot fwo-/a-oa« 

chief intelligence officer of the Third 
Bombardment Division, which was 
cited by President Roosevelt for set- 
ting up the England-Africa shuttle 
run, which proved so effective in 
bombing Messerschmitt plants, and 
later the Kngland-Russia shuttle run. 



D«wa A* Y»an in AVIATION'S Leq 


25 Tr. Age C19201 — First torpedo 

plane delivered to Navy by Glenn 
L. Martin. . . . Twelve Fokker pur- 
suit planes delivered here by Ger- 
many. . . . Army builds first port- 
able engine cranker. . . . San Fran- 
cisco opens first aero show. . . . 
Post Office reports that icing is 
chief cause of winter forced land- 
ings. . . . Major “Shorty” Schroe- 
der flies supercharged Liberty-en- 
gine Lepere biplane to 35,000 ft. 

15 Tr. Ago fitaol— Total of 160,- 
OtX) visit St. Louis aero show in 
week. . . . Lee Schoenhair breaks 
six weight-speed records with l-ock- 
heed Vega. . . . Time-payments for 
planes inaugurated by finance com- 
pany. . . . Mid-South Aeronautic 
Assn, holds first conference. . . , 
Hawley Bowlus soars 9 hr. 5 min. 
to set new U. S. record. 


10 Tr. Ago (1935)— Pan American 
starts bases at Wake, Guam, and 
Midway. . . . Army requests $11.- 
000,000 for Hawaiian airbase and 
$79,000,000 for equipment, includ- 
ing 800 new planes- . . . Aero Cham- 
ber meets at Brownsville, Tex. . . . 
D of C awards contract to Water- 
nian for tailless plane, . . . Los An- 
geles Union Air Terminal handled 
38,976 revenue passengers in year. 
. . . Railway Express .Agency re- 
ports tonnage up 115 percent and 
revenue up 90 percent for year in 
spite of reduced rates. . . . Post 
Office disputes ICC’s authority to 
regulate airmail rates. . . . Wash- 
ington-South America-and-return 
air race postponed. . . . Codos ami 
Rossi fail in trans-Atlantic hop be- 
cause of oil feed leak. . . . Autogiru 
takes off from and lands on, deck 
of cruiser. 




FUfiHT-UKE INDICATION is the characteristic of the Kollsman Direction Indicator which makes it so well liked I9 
many pilots. All of the points in azimuth are visible at all times, reading clockwise as on the compass iok 
of a navigation chart. A distinctive memo pointer may be set to the desired course so that any deviance 
is immediately apparent. The pilot merely keeps the pointers matched. These features make the indra- 
ment easy to read, easy to follow. Excellent performance characteristics also aid the flyer. The Direc** 
Indicator is self-contained and fits the standard compass mounting, requiring only a light connecticB. 
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CONTRACTS; NOAS1871 -99529 -N0AS9SI 

CORSAIR FG-I 

COMPLETE AIRPLANE 

AND SPARE COMPONENT PARTS 


HEMARSS : A', the time the contract »•;!<= 
undertaken, Goedyear Aircraft Corpora' 
did not have a plant large enough for 
giant job. Yet within one year a mode; 
conveyor-line asBerably plant was erec 
and tooled, 10,000 employees trained ; 
quantity production techniou°p, and ti 




HOW GOODYEAR AIRCRAFT CORPORATION SERVES THi 


aircraft industry 









TATCST advance in brake design is the new Goodyear 
Single Disc Brake with Aucomatic Self- Adjustment 


— a development chat combines light weight with high 
efficiency and requires the absolute minimum in service. 
It is so constructed that no initial adjustment, 
ing in” is required at time of installation, nor a 
during the life of the lining. 


The secret is an ingenious self-compensating mechanism 
within the brake that keeps clearance constant as the 
rs down. The brake pedal remains in the same 
posidon; “pedal feel” is always the same — giving you 
uniform, posidve braking action at all times. And this 
V brake is so simple, relining of BOTH brakes takes 


> large bombers and cargo carriers, it ii 
worthy airmate to the time-proved Goodyear 
Disc Brake. Which of these two standout brakes sheul 
be used on your new ship depends upon its type so 
operating requirements. For complete data, 
Goodyear, Aeronaudcs Dep a r tm ent, Akron Id, Ohs 
or Los Angeles M, California. 
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YOU GET CORROSION RESISTANCE 


PLUS 


I F YOU'RE Uk« a lot of product desiguers we know, you'vi 
youTBOli; "Of course, I'd like Ike c 


r redesigned products. But 


EASY, LOW-COST MACHINING 
WITH CARPENTER STAINLESS 


advantages of Stainless for my new ' 
what about the mochining cost?" 

Our answer is "Try Carpenter Free-Machining Stainless and then 
toke another look at the cost sheet." Others have found by using 
Carpenter Free-Machining Stainless that they can speed output, 
cut rejects and often eliminate further finishing operations. 

Here's why. Carpenter Free-Mochining Stainless bar stock is con- 
sistently uniform. It cuts free ond cleon and works the same, bar 
after bar. That means longer tool life between grinds, less tool 
breakage, tower tool costs. It means faster, easier production 
right down the line. 

If you haven't already tried Carpenter Free-Machining Stainless 
Ste^s, be sure to do so. Through their use, you con obtain all the 
odvontages of Stainless at less cost. 

Your nearby Carpenter representobve would like to tell you 
mote about these eosy-t»mocbine Stainless Steels. Why not 
coll him in today? 


THE CARP««TEII STEEL COMPANY • 128 W. Bern Sf., Becw fi nfl, Pa. 
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Coura0e is not enough unless it is backed by 
firepower. .. unless the right munitions in the 
right quantity reach the right place at the right 
time. This is a war of supply as much as it is a 
war of combat. At Bostogne, as in a hundred 
other moments in this wor when the issue has been 
in doubt, the tide of battle was turned through the 
speedy delivery by air transport to our fighting men 
of shells and weapons which an hour before were 
hundreds of miles away. Douglas workers, builders 
of planes for the world's airlines yesterday and tomorrow, 
are working at full speed todoy building war transport 
planes which are turning the tides of battles. •* 







r i Burma, too, the ubiquitous flying 
baa earned its service stripes . . . 
jobs that only a jeep could do 
^(efldemess of steaming jungles, tow- 
trfogridges and mountain gorges. Scout- 
photographing ahead . . . bring- 
isg up ammunition — food— mail — 

. . . ferrying reinforcements . . . 

gunners . . . speeding 
(^evacuation of sick and wounded . . . 
^•forming miracle rescues . . . pacing 
ttepush at critical advance points where 
a*1anding field” may be an hour-old 
or a river sand bar. 

Mow a strange jeep makes its appear- 
aeein the Burma theatre. Strange only 
it is a float plane flying overland 
. . . hundreds of miles from blue vrater. 
Bst thb jeep seaplane is amphibious. Its 
On Boats are fitted with retractable 
vfeel gear! The same pin-point landing 
are accessible to the pilot of this 
jHp. But so also are countless additional 
"ports” on the rivers that wind tortu- 
ooly through the Burma hell. And that 
gm the versatile amphib an important 
stist^c advantage on many a mission 
when success hangs on a slim margin of 
nfles or minutes. 

Bkzing new t rails — landing and tak- 
iag olT from jungle clearing and muddy 
(iteun — the E^o-equipped amphibious 
jeep is helping to win new laurels for the 
pilots who fly the never-ending 
trek that is Burma. 
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by Forging 


How will recent developments in cbe use of forging techniques for 
forging so-called impossible-to-forge designs afiect the post-war 
preferems for your product? An ever-broadening technical knowl- 
edge concerning the IMPROVEMENT OF METALS BT FQB8IN6, and 
the application of forgings, is available through our engineers who, 
throughout 31 years of forging production experience, have helped 
to make marked improvements in many products. Ask a Steel 
Improvement Forging Engineer how to uiilixe the strength and 
toughness of forgings to increase preference for your products. 



the progress of flying. 

Today, WoU's Head is preferred by leading 
manufacturers of airplane engines for critical 
testa and break-in runs. It is shipped round 
the world for United Nations planes. 

Tomorrow's airplanes may need even better 
oils — but WolFs Head, as always, will be 


ready to make them. Yfhatever the require- 
ments of aviation may be, W^fs Head will 
continue to meet them in offering an aviation 
oil refined from flie "finest of the fine" pure 
1009{> Pennsylvania crude. Wolfs Head Oil 
Re&ning Company, Oil City, Pa.— New York 
10, New York. 
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the dramatic story 
of ALUMINUM 


H ere is a 34'minute educational film on alumi- 
num that is jam-packed with interesting in- 
formation on its processing . . . from the mining 
of bauxite, refining it to ^umina, reducing the 
oxide to metal . . . right on through to the rolling 
of sheet, rod and bar . . . and the manufacture of 
fabricated parts. 

This film, titled Recital of Faith,” portrays 
the great advances in aluminum technology dur- 
ing the war years, and the infinite possibilities for 
aluminum in the post-war world. 

Underlined is the part R^nolds Metals is pre- 
pared to play in co-operation with engineers and 
manufacturers who are now using, or plan to use 
aluminum, and the new lightweight, high- 
strength aluminum alloys. 

Showings easily arrai^ed 
Every audience that has seen “A Recital of 
Faith” has praised it in glowing terras. It is now 
available, without charge, for showinp before 
technical groups, en^neering societies and manu- 
facturers ... 35 mm. or 16 mm. 

For fall infonnatioB, just write Reynolds Metals 
Company, Aluminum Division, 2500 South Third 
St., Louisville 1, Ky. On your letterhead, please. 



T he Jaoitrol AircnUt Heater is the latest dcTclop. 1 
meat in a loag list of importaat beating advaocn I 
pioneered b}r Surface Combustion engineers. In United | 
Nations' airplanes all over the world, this faioaai I 
"Whirling Flame” heater is providing quick, depend- 1 
able beat at «// altitmdes ... at varying speeds ... a I 
temperatures down to 70 helout zero. I 

These highly efident Janitrol beaters are constantlr I 
tested, performance reports are carefully studied, sd I 
through coodnued research, new refinements in desiga I 
and control equipment are still improving operatioa I 
Surface Combustion engineers are not satisfied vnb I 
produdng the most advanced aircraft heaters, but trill 
seek even greater perfection in design and performaace. 

That’s why for over 30 years. Surface Combnstioo 
has always meant "research in combustion’' . . . muM 
development that has brought forth more technical im- 
provements in heating methods than have come froa 
ony other one company. 

Today, Surface Combustion engineers are appl^ 
these aircraft heaters to meet the heating requiremeen 
of other forms of transportation — they are also coni 
tinually developing new adaptations of the "Whirlia|l 
Flame" for buses, trucks, cars, trailers, boats, tniatl 
and other unusual heating problems. These hotml 
operate in similar manner to the aircraft heater, bam I 
ing liquid fuel, and featuring compactness, low wei^j 
and adaptability wherever a portable or fixed sooro 
of heat is required. I 

The results of our experience and the unique &dliriei 
of this Company are available to help you work ca 
your particular problems. For further information wist 
SurfaceCombustion, Aircraft Heater Div., 'Ib!edoI,Out- 
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^CK SELECTION CHART Of G-E AIRCRAFT TRAWSFORMtIlsr 


They help combat planes fly higher, faster, farther. 
They enable commercial planes to carry more payload. 



GENERAL (M ELECTRIC 



'-^performance 


ELECTROL’S 


SELECTOR 


FOR AUTOMATIC 


Apocher Electrol the new Selector Valve #281 for Auto- 

Pilot. Thie highly efficient valve ia a triumph in alide valve 
Wealing only 22 oz*.» it is a iiniqtie on>off Selector with 
a 'self-contained bleed for the disriiaige of all ahr from the pilot 
hydranlic system. 

Although barely out of its cradle. Two Eighty-one is being 
adopted by the Armed Forces in ever increasing <|uantities. Write 
for details. 


fellCTItOl INCORPORATID, KINGSTON. NSW YOKK • HTOKAUUC EOUIPMINT FOR AIRCRAFT 
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HYDRAULICS 
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Siinnionds Controls pnwide a Soundif 

EKgiaeend SoMiaa to Every Push- Pell Problem 



D AWAY WITH 


LET SIMMONDS ANALYZE 
YOUt CONTROL PROBLEM 



W HETHER yout rentoce con> 
trol problem iovolves the 
cootditudoa of * Uimp's engine 
controls... the measuring of a loco* 
■Dodve's operadng efficiency ...or 

wide' range bracketed by diese ex- 
tremes — a ready soludon is ofiered 
by the use of precision-built Sim- 
monds-Corsey Pusb-Pull Controls. 
Developed originally for aircraft 


proved in more than half a millioa 
installations^ Simmonds coetrok 
OBer to design engiiieers a diqk 
but advanced system in the fidd of 


ing the antitfnated pulley and calk 
and rod and belLcrank anae^ 
ments. For a con^lete engineeiia; 
smalysis of yonr push-pull {mb 
lems, send data concerning 70 s 


panel at left, to the acarcH 



UANUFACTUtlNS ru 
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That’s a sample of what the 
"Propeller with a Brain*’ will do 
for your private plane of tomorrow 


No Sirl There's nothing like Aeromatic! 
It lets yonr plane and engine deliver auto- 
matically — no other frofetbr can — AL.L 
the p e tfwm ancn that's built inn> them. 
That's why an Aeromatic means one- 
fourth shorter takeoff runs. One-third 
higher rate of climb. Greater cruising 
range and speed. With minimum fuel con- 
sumption and engine wear. And Aeromatic 
means long glida for happy landings — 
with an instantaneous change of pitch for 
a quick pickup if you overshoot the field 
or landing strip. 

More than that, the Aeromatic requires no 
. no controls . . . nothing 


extra for you to watch or do. It's the one 
and only self-acting variable pitch pro- 
peller . . . the one and only propeller that 
automatically assumes the correct pitch 
for peak performance under any and all 
conmdons of flight. 

If you fly, or plan to fly, you'll want an 
Aeromatic Propeller on your plane. Write 
to your aircraft manufacturer about it 
today. And if you'd like our little get- 
acqnainced fblda, containing a diagram 
of the "brain" in an Aeromatic Propeller, 
don't besicaie to write to Aeromatic, 
206 Scott St.. Baltimore 3, Maryland. 
We'll be glad to hear from you. 


a Brain for Tomorrow's Plane 



plus 

Another New NORTON GRI 


H'» 111* Norton 4" Typ«C-a qrinder thof <|ivos 
wriromo occuraey. high production and con- 
v anianca of tatup and oparation on a wida 
variaty of imall ravolving part* used in inttru- 
manl* and machani«ms of ntodom high *paad 
m* chinary and appCancas. Elactronic control 
of haadstockparmitstpeadsfrom lOOto 1000 
r.p.m. Thi* fart, aecurata, convaniant Norton 
€rindar is anginaarad to maattha producKon 
raquiramant* of many cylindrical grinding 
jobs on small work. 
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Ready when yon are... 

Since 1927, we have been serving the aviation industry ... at first, solely as a 
reliable source of off-the-shelf general supplies and equipment. Later, also as producer 
of an extensive line of specialty accessories of our owndesign and engineering. For the 
past few years our business has been confined largely to production to meet military 
requirements. To a restricted degree, it has been possible to maintain relationship with 
our peacetime trade — private pilots, airlines, aviation schools, fixed base operators, 
hangar shops, wholesale and retail outlets. But today, conditions make it possible for 
.\ir Associates once again to serve private and commercial aviation completely— with 
bigger stocks and belter facilities than before. If you require anything in aeronautical 
supplies or equipment— shipped anywhere— for prompt attention and proper prices, 
get in touch with Air Associates! 

• .^iR .Associates, ii«c. 

TKTKBBORO, N. 1 BHANCUE-S: CHICAGO. DALLAS. LOS ANGELES... 

ENGINEERS A MANUFACTURERS OF AIRCRAFT SPECIALTIES... 

SUPPLIERS OF ALL TYPES OF MATERIAIATOTHE INDUSTRY SINCE 19« 
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Three New Booklets 
About Aviation Marketing 


Ab li«i»*p*** has joined the rail, marine and motor 
tnnaportation indualries as ot»e oi our great public 
cuiieti. Read the story of your business opportunity 
in this swiftly expanding market. Coupon below. 

IB TRANSPORT — strictly transportation 


Who are the 10,000 key men oi aviation? What are their 
functions? Their buying influences? With pictures, 
names, titles and companies, this 24 -page book identi- 
fies the men who shape the course oi aviation. Use 
the coupon. 

AVIATION NEWS - avserion's only weekly 


Bsv to nnscnasbte the confused aviation advertising 
piriuie. A clear guide to the fundamental marketing 
nqairements of aviation. For your copy, check the 
eoopon at right. 

■nanoM — fes fenadation nmskat ooverage * 
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FREE le interested 
sales and advestising 
executives 



Walker-Tum^ Machine Tools hove ef- 
fected lemarkable savings in war plants. 
Their wide range of operating speeds 
permits selection of optimum (most eco- 
nomical]) cutting speed for every material. 
Simple, easy operation makes every man- 
hour more productive. Streamlined flexi- 
bility permits economical tooling set-ups. 
Low price and low power consumption 
keep capital investment and operating 
costs at a minimum. 

Use Walker-Turner Machine Tools lor the 
many jobs within their ronge and reserve 
heavy equipment for heavier work. 

Walker-Tsrner Ce.. Inc., Plainfield, N. J. 



auiminum brazing vs. soft solder 

A best transfer unit is oirly as strong as the bond that 
its tubes to header plates or shell. The soft 
bUci for sweating copper units is low in resistance 
IB temperature, pressure, vibration and shear. Silver 
fUtr or other high-melting-point solders can’t be used 
they and weaken the copper at the 

aldcnng point. 

APVANTAGES OF ALUMINUM BRAZING 

Clifiad's discovny of the long-sought method of braz- 
ioi thin-walled aluminum tubes brought four reci^nized 
abiDtages to beat-transfer engineers of the USAAF. 

L Amring of the weight of copper in the same sise and shape. 
L BBst'Oeatable aluminum tubes that don't break down under 
auridng temperatures as high as 276°F. instead of copper 
Silas that gradually anneal and weaken, 
fc H«at-treatable al umin um alloy header plates, shells and 
Mher parts that stand up under much higher temperatures 
m^imBiues than othu metals commonly used in heat 

A An aluminum alloy bonding material capable of withstanding 
tcapemtures, pressures and strains several times higher 
than aoft solder's limits. 

Pafermance records of CIUFord Feather-Weight Oil 
Coders and Coolant Radiators in several types of 
U3AAF fighters verify these advantages. 

POSTWAR APPLICATIONS 
Although Clifford’s production is now 100% in war 
aiMk, inquiries and suggestions about postwar appUca- 
titae of all-aluminum heat-transfer units to automotive, 
feeting. cooling and ventilating fields will be given full 
oadderation. &ii« 34 the weight . . . same size and shape. 
Cfiffnrd Manufacturing Co., 562 El. First St., Boston 27, 
Maaadiusetts. 


IN HYDRAULICAirP 
FARMED BELLOWS 

only the fittest survive 


Of all the tests Hydron Bellows must pass before they 
go to work for you, the first is the most severe. That’s 
the test of the manufacturing process that gives them 
shape . . . hydraulic forming. 

Figure it out for yourself. Take a paper-thin metal tube. 
Force the walls transversely be twee n the platee of a 
collapsible die under internal hydraulic pressure amount- 
ing to severtd hundred pounds per square inch. Tubes 
with imperfections or flaws can't take it. They are 
automaticaUy rejected by the proceaa. 

Tliat’a why every Hydron Bellows is a sound metallur- 
gical specimen . . . with no seams, tool marks or hidden 
flaws. And, Airtber, that’s why each Hydron Bellows 
has plenty of flexes left in its system when lees severely 
tested bellows have quit on the job. 



Naturally, when Clifford builds these perfect Hydron 
Bellows into assemblies for temperature and pressure 
control or for abaft seals and oUiot exacting uses, every 
precaution is taken to preserve that inborn perfection. 
Because the same men who produced industry's first 
hydraulically-formed bellows — Hydron — are still on 
the Job, Clifford is equipped, perhaps better than any- 
one else, to supply you with Uiese uniform, pretested 
hydraulically-fomied bellows either as such or in highly- 
engineered bellows asasnbliea. First with the Facts on 
HydraulicaUy-Formed Beltows. Clifford Manufacturing 
Co., 561 B, First St., Boston 27, Massachusetts. 


PI ICEIIDn COOLANT RADIATORS 

ULirrilllU':^il^^^ HYDRAULICALLY- FORMED BELLOWS'^^ 
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Xh AT fellow in (he tinifonn up on the 
bomber is one of (he many Sperry Service 
Engineers on duty overseas — Technical 
Representatives with the Armed Forces. 

Xltese nten know tlteir gyroscopes! They 
help keep Sj>erry equipment, gyroscopic and 
otherxvise, at the |>eak of condition . . . often 
make check flighu in the lead plan^. before 
bombing missions . , . perform hundreds of 
vital tasks in support of combat units. 

Here at home scores of other Sperry Service 
Engineers work at top speed to lielp keep (he 
e<{uipment flying — and tlieir tasks are no less 
^ ital. Ih all, some 135 Sperry Service Engineere 
devcie their full lime to aeronatUics. 


Sperry has always takeri pride in its com* 
piete follow-through service for Sperry devices. 
The Service Engineers who see that no Sperry 
product ever becomes an “orphan'’ are highly 
trained technical men. After the war, they'll 
be busy following through on the instrutnents 
which we will produce for peacetime aviation 
. . . btisv in all comers of the world. 

THEY WILL BE responsible for proper 
installation of Sperry equipment . . ■ for in- 
slnicting in proper O|>eration and maintciiaiue 
. . . for serv icing, should trouble occur. And for 
keeping our Research Laboratories infomied 
about the performance of equipment in the held, 
thus helping to make Sperry devices ever finer. 


SMUT OYROSCOPE CMIPANY, 


INC* GREAT NECK. N. V. 


lOS ANCClfS 


BLBCTEONK 
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Just say the word T . . 


Let us place this handy 32-page 
reference book on your desk without charge 


. . . in Minutes instead of Months 


Despite the development of modem fur farms, 
much of the world's supply of fine furs still 
comes from wild animals — trapped in remote 
areas in the Arctic. And many a trapper's cabin 
is months away from a trading post by dog team 
— the only transportation available. 

But such points — no matter how remote — will 
be eii.'ily accessible by helicopter — postwar. 
Operated by professional pilots, it will provide 
svdft. safe transportation and cargo service to 
many Ideations heretofore accessible only by dog 
i^am. pack mule, portage and canoe. 

And. on the basis of low coat per ton-mUe, the 


helicopter is almost unrivaled as a cargo carrier 
to inaccessible {Mints. For it requires neither 
roads, rails, nor landing facilities. *n>erefore, its 
commercial applications for both cargo and pas* 
senger service to isolated areas — in addition to 
its utility for short haul and shuttle service — are 
almost endless. 

At McDonnell, right now, we’re doing everything 
possible to turn out more planes, parts, and 
plastics for war. But we’re engaged too, in com- 
prehensive helicopter development work . . . work 
which will make available to you and your or- 
ganization postwar — this swift, safe, economical 
and highly adaptable transi>ortation service. 


MCDONNELL 


A l about bellows, bellows assemblies, and bellows devices. 

How they are made, what they do, life expectancies, etc. 
Complete information on physical characteristics, sizes, metals, 
assemblies, applications, etc., etc. Included are many useful time- 
saving tables— equivalents, conversion equations, temperature 
conversions, and physical data on approved charges; al^ pages 
of drawings detailing design and construction, togedier with 
photographs of special bellows and interesting assemblies. 


^rWrite on your letterhead: *'!T£S, 
I'd like to receive a copy of the De» 
Fulton Sylphon Bulletin EA-1300.' 


NEW MOVIE-'The Ston- 
of Metal Bellows” is avail- 
able to interested execu- 
tives and organizab<ms, 
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The VINCO Master Inspection 
Dividing Head is new universally 
accepted as the most accurate 
final inspection instrument yet de- 
vised for checking the angular 
spacing of splines, gear teeth, 
master index plates, graduations, 
cams, etc. It is approximately 
seven years since the VINCO 
Dividing Head was introduced and 
today it is as well known in 
Russia, Australia and other coun- 
tries os it is in the United States. 
We are naturally proud of this in- 
strument, not only for its extreme 
accuracy (TWO SECONDS OF ARC 
OR TWO PARTS IN 1,296,000) but 
because it has been such an im- 
portant factor in increasing the 
production of those vital parts, 
involving angular spacing, that 
are so essential in modem war 
materiel. We will welcome your 
request for more detailed infor- 
mation. 


Faster, Lighter Aircraft, Greater Pay Loads 
through New Techniques in Processing 
Aluminum Alloys... 


lb iccomplish this end could a metal be touod wnicn bad tbe 
Upitoess of Aluminum and the strength of steel? Tes, Aiu- 
alloys could be post-aged togive them this mud desired 




Ryan metallurgists 
pfooedute which ' 
Ktength of low 

Ryan engineers I 

ssr^ dmlopment in 


^anes, will be equally v 
mnue. 










ESTABLISHED!! 



SCHATZ 


BALLBEARINGS 

' X 




njr-Vocuurr. i FlVi STEPS to Lower Production Costs for Yo 


Step Up Production 
with these 


O/ts/ 


OR REVOLUTIONARY Cutting Oil performance, 
you'll find it wOl pay you to try Socony-Vecuom’s 
great new tronaporent, odorless cutting oila— the 
new S/V Soltrans. 

Just announced, these oQs already ore stepping 
up production in many shops and ore available 
now for your cutting operationo. Their light 
color, tr a n sparency end odorless nature cmn* 
bine with outstanding lubricity and ode> 
quote anti-weld and estreme-preoaure prop- 
ertiea to give yoU theoe advontagee over 
other oUo: 

Bett e r viaitdlity of woA and /aiproved 
worJr/ng comfitiona for operators; 
p r o du ction increases ranging from 2S 
to 200 per cent; fmr longer tool hfc 
and vasCfy improved Uniah on diffi- 
cult work like thia broaching job; 
less sensitivity to changes in hard- 
ness and structure of metals and 
speeds of cut, and better dreine- 
bility for leaa “carry-away" and 
lower oil conaumption. 


and figurea on these new S/V 
Sultrans, from your Soceny- 
Vacuum R e pr eae ntative. 




Lnbricaiits 


u 
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CONsrANf SPE£ 


As shown by their exclusive use on high per* 
formance military and commercial aircraft, 
leUetive riww coitst. au sfteed proftUert have 
superseded other types. Iney permit maximum 
utilization of available boisepower and opti* 
mum aerodynamic propulsive efficiency. 

Only the unitjue operating principle of the 
ISO-REV Constant Speed Propeller inexpeo* 
sively brine the many advantages of true com* 
stant ipeen operation to the personal airplane. 
Its application is equivalent to the installation 
of a larger engine and extra fuel tanks. 


ISO — eque?/. o/pfce, Ihe same, uniform 


aviation. Mareh, 1945 


it U reported that 

Helicopters capable of lifting as 
much as 15 tons and of carrying 35 
or 40 persons, plus mail and baggage, 
are believed by one expert to be 
within the realm of possibility. Col. 
H. F. Gregory, Engineering Oivieion, 
Materiel Command, U.S.A. 

(vt r*aS]r uilh CONE fertewarreu 
A pilot flying between South Amer- 
ica and Africa recently flew across 
the Atlantic four times in three days. 
Office of War Information. 

«.l r..aruUk CONE fw >...rr«w 
One of the country’s leading de- 
partment stores has schedule a 
Postwar F^ir for next May. Manu- 
factuters are invited to participate, 
but space is not for sale. R. H. Maey, 
New York City. 

Wlrr.srwllk CONE tw •.Oi.rr.~ 
Salvage apparatus for extremely 
great ocean depths has been pat- 
ented. Its powerful jaws are guided 
by television apparatus. Patent S,~ 
S6SJ0S8. 

er<r<.4>ui1h CONE l.r 

Because of the high costof convert- 
ing ordinary electric power into high- 
frequency power, it is not at present 
believed that electronic cooking is 
practical for household use, although 
in commercial food processing it has 
great possibilities. TVpic^ of its 
application to food processing is the 
recent experiment with packaged 
pancake flour in which the tempera- 
ture inade the package was rais^ 
to 130 degrees in less than 30 seconds, 
completely destroying all insect life. 
Seimtifie American. 

r**«r wlik C U N E Cw (•■•rraw 
Rubber scientists think that they 
have solved the problem of ice on 
airplane propellers by the use of a 
three-ply rubber covering,, the center 
Inyer of wluch is an electrio heating 
dement. Goodyear Tire & RtMer Co. 
(Mrr.4, uMk CUNE rw 
An mter-eontinental highway be- 
tween Alaska and Siteria/^ way of 
a tunnel under Bering Strait, is 
being sexioudy consulted. Alaeka 
Highway Committee of Pacific North- 
weet Trade Aeaoeiatum. 


Kjqreriments arc being made with 
plastic bottles blown in the same 
molds used for glass. Adcerlieing dc 
Selling. 

g.t rM<r >i>k CONE Irr l.a.rr.w 

A total of 29 dams is planned for 
the Pacific Northwest, the first six of 
which will cost 226 million dollars 
and provide power and water for a 
population of 2 million. Engineering 
tt Mining Journal. 

t«r..sr«l>k CONE Iw ••■•rr.. 

A new method of dyeing acetate 
rayon is said to make the colors 
practically fade-proof. North Caro- 
lina Fabrice Corporation. 

t.l re.4r «llh CONE rw 

A large airplane manufacturer b«s 
produced an experimental model of 
a 200 pound automobile. Science 
Digeet. 


C( rr.4, «ilk CONE rwl....,,., 
A new device that opens and ckaa 
a window thermostatically is wdtii^ 
for release of materials to go into 
production. E. O. Gillen, 17tS N. 
Water St., Milioaukee. 

4.1 rM«r «ilk C 0 N E hr 




The durability of Alcoa Al umin um akin on our war planes 
has earned the everlasting respect of filter and bomber 
pilots and ground crews alike. They will look for it on 
their private planes of tomorrow. 

This same strong, workable, lightwei^t, corrosion- 
resistant skin will be available to private plane makers. 

Designing with Alcoa Alclad Aluminum skin will 
greatly reduce the number of parts ... ribs, bulkheads, 
stringers. It will cut production costs and thus widen the 
market for private planes. 

Aluminum Company of America, 21**2 Gulf Build- 
ing, Pittsburgh 19, Pennsylvania. 


LOOK FOR ALCOA ALCLAD ALUAAiNUM WINGS AND FUSHAGE 


LINCOLN 
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TOU€i 


... and how to Uek ’em 
with l>-E Mazda Lnmps 



Pianos that GhRRT tbair "lanJing strips" 

Emergency landings on rain-soaked Jungle runways are not 
infrequent in today's global warfare. Even on such tough 
terrain, AEROLS (Cleveland Pneumatic shock-absorbing land- 
ing gear) protect the plane and pilot by helping insure a safe, 
smooth landing. ♦ Today, AEROLS are contributing substan- 
tially to the efficiency of military planes; tomorrow, they will 
provide even greater comfort in the age of flight. ♦ Our prod- 
ucts, serving many major industrial fields, are mentioned below. 
Whatever your needs, Cleveland Pneumatic Tool engineers 
offer you the benefit of over 50 years manufacturing experience. 


"To mokm G-E Lamps STAY BRIGHTEK LONGER'' 
Tha con st an t own of G-E Lamp 


THE CLEVELAND PNEUMATIC TOOL CO., Cleveland S. Ohio 
Fissl Vicnryt Buy MORE War Bamh 


G-£ MAZDA LAMPS 


GENERAL ( 
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CMYCEL TURNS SHOP TIME INTO FLYING TIME 


Let 118 help you by producing your wiring 
ments. We have the experience and the facilities to 
engineer and manufacture cable products for you, or 
we can take your blueprints and turn out jobs to your 
specifications . . . Whitaker has been making cable 
assemblies and other cable products since X920. In 
addition to our SPECIAL CABLE and CABLE 
ASSEMBLY servioe, Whitaker also offers a quality 
line of standard cable products . . . Catalog on re* 
quest . . . Your inquiries are solicited. 

WHITAKER CABLE CORPORATION 

Cwrat OffIcM: 1301 ■■iMssf ■ Unmmm, s CHy lO, Mtesesri 


For over four yean EMYCKL hot been $atting 
Mrvice records on all types of planes the world 
ever. Big or little they spend more time in the 
oir—less in the hangar when they ere protected 
by this superior fabric finish. 

Time after time EMYCEl-finished fabric surfaces 
hove been put through the toughest service tests 
under all kinds of climatie conditions yet hove 
been eble to keep their strength and tautness 
without layoffs for refinishing. Write to Depart- 
tnenl 80S for portfolio of technical informotion. 
It contains the complete story of EMYCEL's 
properlies and methods of application. 


ROXALINS<^u«</i.FINISHES 


4S 


aviaxiuN. 


Usnk. i*** 


V'iA'flo.N, 


Meres, ISM 
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A in processing Gevernmenf- 

owned praducHwt equipment for stor- 
age. Texaco rustproofing products meet 
Go^rornmonf spocifications for this 
purpose. 


H igh oo ehe list of reconversion ''musts’* is protecdoo against ruin- 
ous RUST for machines, precision tools and ocher production 
equipment made idle by termination of war contracts. If the equipment 
is Government-owned, contract specifications require that it be cleaned 
and processed w//S minimum delay after production ceases. If it is your 
own equipment, full protection of your investment naturally calls for 
equally prompt rustproofing precautions. 

Ordnance Specification P.S. 300-4 for processing, packaging, pack- 
ing and marking of production equipment gives exact specifications for 
rustproofing materials that must be used on Government-owned equip- 
ment. Texaco rustproofing products meet Government specifications. 
They are easily applied through the medium of brush, dip or spray, 
and provide a protective coating that will assure preservation for years: 
Whatever your rustproofing requirements, a Texaco representative 
can render helpful service. Get in touch with the nearest of the more 
chan 2300 Texaco distributing points in the 48 States, or write to 
The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


ustproofing Products 


ETROpolITAN opera broadcasts SATURDAY AFTERNOONS 
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HOLL8Y DEPE:hCp^BILITY 
B%OjiDENS HORIZONS 

On land, in the air and on the water, the dependable performance 
of Holley Carburetors broadens horizons and facilitates travel. 

At present, thb dependability is contributing substantially to our 
war elFort, and when peace comes again, this same dependable 
performance will add new values to many peacetime products. 
Where performance is paramount, the preference is for Holley. 

HOLLEY 

fLaiRCRAFT, ^UTOMOT IVe, dWARJNS 

CARBURETORS and ACCESSORIES 
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COILFORMS OF NYLON 


Used in U. S. Navy Sound-Powered Telephone Units 

POUND TOUGHER- LESS EXPENSIVE-MORE HEAT-RESISTANT 



nvai COtLSOaiU made of NYLON COILPOaJM injec- 
tbne layerv of 0.004 iodi tioa molded of Du Poot 
gunuoed kraft paper, with FM-l nylon powder 

volcaiLized fiber fiancee, by Boonton Molding Co. 
a —^ wed by fillet of ph eno li c Bexmion, N. J., for Control 

CHient. lnetruinentCo.,Bklyii.,N.Y. 


FOR PLASTICS, CONSULT DU PONT 


AOV ANTA6IS — For rmnaiTnutn sensitivity and out- 
put in Navy sound-powered telephone units, many 
turns of wire must be placed as cloee to an arma- 
ture as poaaible. Though the wall of the nylon 
core is only 0.012 inch thick, it maintains, under 
test, dimensional and dielectric stability at tem- 
peratures ranging from -60" F. to -1-400" F. 
According to the manufacturer, operations have 
been reduced from six to three, thus contributing 
to cutting the coet of the finished coilform by 
50% with the use of nylon. With the old materials 
on^ about 10% yield was obtained; with nylon 
the average yidd is better than 95%. With a two- 
cavity die, ipjection-molded nylon has increased 
coilform production per man 800 to 1000%. 
AVAIULMUTT — The current supply of Du Pont 
nylon is available only for war applications and 
experimental work. For information write E. I. 
du Pont de Nemours & Company (Inc.), Plastics 
Department, Ariington, New Jersey. 
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control oi molding processes; bol- 
aneed regulation of kiln heats ahd 
operation; balance in the finishing; 
and balance in tests otid inspections 
ore all basic to quality in Abrasive 
Compony manufacturing. 

Balanced inventories in factory stock 
and on (fistributors* shelves moke 
Abrasive Electrolon and Borolon 
Grinding Wheels; Segments; 
Mounted Wheels and Folnts; Groiiu. 
Bricks, and Sticks available for your 
every specific abrasive requirement. 


3 *^ Balance might be the one word 
to describe Abrasive Company ex- 
cellence. Mechanical balance is es- 
sential lor efficient grinding and is a 
"must" in every Borolon and Blec- 
trolon Grinding Wheel. Balance pre- 
vents vibration and chattering; and 
lengthens the life of valuable grind- 
ing machinery. Balance starts with 
selection pi row material, and the 
manufacture of abrasive grains. Hun- 
dreds of balanced formulas produce 
just the right bond for many combina- 
tions of grade and density. Balanced 


*B«ASIVE company - TACONV AND F R A L6 R E Et'S • PHILADEIPHIA 37. PA. 
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BY GENERAL CONTROLS 

A new electric motor*operated, noR*current failure shut-ol7 valve, for fuel, hydraulic and 
lubricating oil systems. An exclusive design and development by General Controls. 
Light Weight * Compeet Size • Tight Shut-Off • High Flows 
With Low Presstsre Drop • Low Current Consumption 
Equipped with explosk>n>proof motor and switch cover, startdard Army-Navy or ter- 
minal type electrical connection. I.P.S., AN or AC tube a^ flange fluid connectiotts 
to 3 furnished. Engineering data will be furnished to authorized users upon request. 
Phone, wire or write factory or contact your nearest factory branch office 


801 AUEN AVE.' 


'GLENDALE 1, CALIF. 
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aiRGRAFT CONTROLS 


Identified with the aii craft industry from its earliest 
days, NORMA-HOFFMAMN pioneered many of the im- 
portant bearing types now accepted as standard in 


aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 
and equipment — including the United States 
Government- employs NORMA-HOFFMAMN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sises — a PRECISION 
BEARING for every load, speed and duty. 


WIDE RANGE OF WESTINGHO 
lOMOKK Un AIRCRAFT MOT« 


in tropical jungle heat ... to “ceiling" fl^nag S 
•ub-zero, rarefied air. 

Weatinghouse Aircraft Motor* have be en dctiead 
and built to meet these severe requirements. Wesdar 
house research engineers check and analyze the fer 
formance of motors, brushes and commutators fa ■ 
high altitude chamber which duplicate* cond iti iz * 
at 50,000 feet. Temperature is lowered to afaw 
67® F. to check starting conditions . . . atmoafta* 
pressures of 1/7 sea-level pressure show tbe mcMf 
performance when starved for ventilation. 

Aircraft requirements of light, durable, c o it s at . 
rugged construction . . . are met in Westingb* 
Aircraft Motors. Their dependable performanR far 
been proved on many types of planes — ftw dr 
largest bomber* to the smallest fighters. For coa^bv 
information on Westmghouse Aircraft Motors ed 
your nearest Westinghouse office. Or, write Waifac 
house Electric 6s Manufacturing Company, Lima,0(fa 

\^stin ^ouse (9 

ruum M S* cnai . . .t, ,F omcsi ivwivsw m I 

jURCRAFT MOTOX!| 
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DISTRIBUTORS FUR 


DC 

993 VARNISH 


Essential tu High Temperature Silicone Insulation 


Rapidly growing demands for ni-993 Silicone 
Varnish are being filled from stocks of the 
above newly-appointed distributors. 

Through these representative sources of sup- 
ply, Dow Coming, first producer of Silicones, 
is able to extend the application of this revolu- 
tionary insulating material — a heat curing, 
high temperature stable, moisture-proof sili- 
cone vomish destined for an important ploce 
in the new age of electxicol machinery and 
equipment. 


JUST OFF THI M»SS— This new eight- 
page book on IE-993 Silicone Var- 
nish is now available trom any of the 
distributors listed above. Write for a 
copy. It will give you comprehensive 
technical infoimotion on this new insulating mote- 
rial and its applications. 




DOW COSHIHO 

sox sea. 


CORFOKATIOH 
M I C H I e A N 


M I O I A N O . 
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An sirplsne’t flight depends upon the unfsiling teamwork of tbouasnds of parte. 


Consider sn American Bosch Aviation magneto which produces the vital life sparic 
of an engine. Take just tme of ita pterision parts — the all-important coiL It contains 
nearly miles of thread-thin copper wire. 

Alma§t litatdfy, the airplane hangt by that "ihread." 

Imponent as that wire is, it is wily one of the {weeiaion parts which gives the American 
Bosch magneto its unfailing p er fo r m ance and dependability. 

The magneto is just another product of American Bosch preciritm produclioo for 
power — the result of engineering leadership and craftsmanship in the New England 
tradition. 

This know-how is what attracts so many American engine builders to Springfleld for 
ariution of their ignition, fuel injeetkm and related problems. 

Anbiucan Bosch Coxpoiiation • Springfield 7, /Hastadmeetu 

American Bosch 
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FOR TOMORROW — Counf on fliese who an doing the tough iob foday 

w* cut aircraft 



•piston ring roquiromonts by millions 




B«caus« of this ^tficMut Chroma Platiim D^axtraent our Aimad 
Forces were aUa to xaduoa their aircraft piston ring require 


KOPPERS 

C m se uj wt TUT une ui aman j 


WHY 


Because the Porus>Krome* wearing surface doubled and n- 
doubled ring life and tripled cylinder life, fighting pIjinMi flew 
thousands cf sartra miles, were kept in combat instead of in 
overhaul shops. 

The new things learned, flie new facdiUes added, the new 
methods developed, all wirsn that this organisation will be 
bette r than ever equqiped to give 
you faette peacetime piston rings — 

In Every Sine Of Every Type— For 
Every Purpose. 

MPPEM cMsaMv. me. 
aamcM mumkic* raree mm MvisieH 



• The airliners of tomorrow will be huge, lux- 
ury passenger ships offering comforts, conven- 
iences and thoughtful appointments surpassing 
anything heretofore known. Not the least of 
these will be fluorescent lighting, because tests 
and surveys have shown that passengers defi- 
mtely prefer this more effective, eye-resting type 
of iUitmination. Furthermore, fluorescent lamps 
produce twice the light as incandescent lamps 
of an equivalent wattage. 

Electronic Laboratories now makes it possible 
to include this superior tirpe of illumination in 
your plans for the postwar airliner. Current 
converting systems have been developed to 
adapt the power from the plane's batteries to the 
proper current for fluorescent light operation. 
There are other B-L Vibrator Power Supplies 
available for operating two-way radio, flashing 
wing-lights, signal and instrument panel lamps. 
In all these developments for the aircraft fleld, 
B-L has kept foremost in mind the require- 
ments of reliability, light weight, efficiency and 
minimum maintenance. Pioneers in the field of 


changing c urr e nt in voltage, frequency and type 
to meet specific applications, the many advan- 
tages offered by E-L Vibrator Power Supplies 
are the result of painstaking research and design 
which has meant a tremendous acceptance in 
many different fields. 

Precision construction and the minimum of mov- 
ing parts assure exceptionally long service life. 
E^L Vibrator Power Supplies may be protected 
against dust and moisture and hermetically 
sealed for efficient operation at high altitudes. 
&L engineering service is available for special 
applicatioiu in current conversion for the air- 
craft industry. 

E-l Standard Power Supply 

MIeM IS67 

Model 1567 is used (or the new 93-inch cold cathode 
fluorescent lights. This model operates two S-foot 
fluorescent lamps in series from the 12 voits DC 
available from the plane's batteries. Other models 
Uahl* m 24-VOlt DC SyStem. 


available (or operati< 

iapui.* 12 volts DC 

■; 19x8-3/16x7-5/16 
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Watch this ^ound crew when Ham- 
burg Mary comes home. Watch them 
swarm over their big bomber, check- 
ing surface, structure and fittings 
. . . checking particularly, its wir- 
ing. They know that every part of 
the plane must operate efficiently to 
complete successful missions. 
Auto-Lite knows it, too. The wire 
and cable it furnishes for America's 


planes is precision-built for depend- 
ability. A brilliant example of 
such manufacture is Steelductor 
cable which is described in Form 
C-503. Auto-Llte’slow- 
tension, abrasion-re- 
sistant wire and cable 
is covered In Form 838. 

For copies of these two 
folders, write to 


STWOll 
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T>ORDER to border— coast to 
coast — wherever skilled tech* 
oical service may be needed. Jack 
& Heioa can Im on the job in 
24 hoars! Not satisfied wi^ mass 
producing precision aircraft 
equipment for war, we have built 
up a corps of trained field experts 
to help with its installation and 


done yeoman doty in keeping *em 
flying for victory. Because idle 
planes are as process in peace as 
they are useless in war, these men 
can be a tremendous asset to post- 
war commercial aviation. 

Remember, in future planning, 
that all Jack At Heintx producu— 
instruments, starters, motors, gen- 
erators, magnetos— are backed by 
nationwide service ... in seven* 
league boots! 


Since Pearl Harbor, this group 
of nearly a hundred specialists has 


EINTZ 


•ircrett ee. 






1 Atmospheric lempenture chsoges 
csuse wsier to condense ot"swesi'’ 
on meal surfsces in large amounts. 


2 This sweating goes on imid* en* 
gines. And the naked metal of cylin- 
der walb, piston surfaces, etc., will 
<]uickly corrode under its attacks. 


3 Of course, thb isn't a frntilf J 
while engines are used. But when th^ I 
are to be stored or shipped O' " 
internal waterproofing b es 



40ne of the first and most success- 
ful answers to Army Ait Force re- 
quests for a product to meet this 
problem was Stop Rust B. 


S Stop Rust B is a lubricant which 
forms a non-drying, non-hardening 
film. Even the smallest surfisces are 
completely scaJed against rust. 


AEngineswithSTOPRusTBintfaca I 
may be placed in service withoutlpo I 
dal cleaning or servidng, fi»r Stv I 
Rust B is harmless to metal or fiitk I 


As an additional sorvleo, STOP RUST B contains a 
s poclol lisQrodiont to novtralixo any acid rosiduos 
' " ' I tho ongino from fwol combustion. Hs dotor- 


STOP RUST B moot s s poci fl cotlan AN-W«C>S7da 
and b u s od in occerdoiKo wHh standard instruc- 


tions govoming procossing of oircraft onginos. B I 
con bo usod on oquipmont of any mako or n* * ' 
Including ground onginos. Phono your locol Uoho I 
Oil Company roprosontativo for a supply of STOf fl 
RUST B/ tho Imtmriial rust provontivo...erwrHs I 
Union Oil Company, d1 7 W. 7th, Los Angolas 1 4, Cal fl 


STOP RUST 









are sUnptKltY 

I ,nd sW”*V .j^r worUl- 

,3^ ^ «ncouP«"P‘-''*^ 

handle -a. 

^cG CO. 

HAHStW 1*-®***® 
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PaikaaMi Units fas Fwl Profill 
srfth 3000 a- s. L Closing and HoMlna PsosSMO 


Tear Round Service 
overthe 
North Atlantic 


CURTISS 


Over a 2000 mile Norfh Atlantic route that often becomes 
3000 miles against 90 knot fieaeTwind*. firrfith Overteof Airways 
Corporation maintains year-round scheduled service on o trail 
biased through some of fhe worst weother that ever beset on airline. 

Heovity-fooded takeoffs, fast climbs to surmount treacherous 
icing conditions^ ond hi^h-oititude cruising ot sub-zero temperatures 
are among the requirements met by modified liberotors 
equipped with Curtiss Propellers. 

This ochievemenf is outstanding among the many transoceanic 
schedules now being maintained in oil ports of the world 
by Curtiss equipped aircraft — forerunners of giant croft in which 
world travelers will find Curtiss automatic synchronizers 
ond aerodynamic broking providing a new level of passenger comfort. 


ELECTRIC PROPELLERS 


WITH BREEZE RADM leNITieN SHIELDHW 



telcvirion are constaAtly being solved by Breeze 
cpgineerinE. A background of many years ex peri* 

commercial engines has made Breeze Arzkcrica's 
headquarters for Radio Ignition Shielding. 


CORPORATIONS. INC. 

NvHrarfc, N*w J«ra*y 



Tes. tbere'e a new kind of air bavel coming! And AiReaeaich ia helping to 
create it nou> with research, engineering and precision manufacture. AiReeea rch 
Manufacturing Company, Loa Angeles and Phoenix. 


■ ^ 

"Wbsrs Conrrattsd Air Dees (he feb" Avtoenik 
EsH Flap Control Systems • Tsmperelvre Control 
Eystomt • Englno Air Intorcooflng Syitsms • CoUn 
ftsmors Rsevlofing Syitsms • Svpsrchorgor Aftsr- 
tssHoQ Systems • Bsgine Oil Cooling Systoms 

'UTIOK, March, 1945 71 






Hitch-up this War-Horse 


Sensationol 
New Power from 

A Great New Mobilgas! 



31V* Today, Flsring Honepower ia exclusively 
waipower. Only warplanes and easenCuii civilian 
aircraft get this amazirtg new speed, range, load- 
carrying power. 

SMT'But at war’s end, Socony-Vacuum’s 19 great 
catalytic cracking units will turn to full peacetime 
production, to assure Flying Hors^Mwer for every 
flight need. 

JIV^'This new super fuel performance is the 
result of 12 years’ research ... climaxed by the 


Mobilgas - Mobiloil 


development of Socony-Vacuum's famous TCC 
Process and Magic Bead Catalyst. 

It represents a $90,000,000 investment in 
new refining 'facilities and equipment ... a 
$2,000,000 expenditure for research alone during 
the past two years. 

SOCONY-VACUUM OIL COMPANY. INCORI’ORATF.O 
26 Bfoadway, New York 4, N. Y., and Affiliates; Magnolia 
Petroleum General Petroleum Corporation of Calil. 


m ore flgWinQ to froe Itie world from 
Wetaro n ee and want . . . 

. . WhSe some 6.000/XK) of owr people art 


taipMsd high tdiool education. 

While there were mere then 3,000 atrib 
I year, some of the bleedletl of whidi wer< 
I Melerence. 

While mere than one-third of thh noKon'r 
ara sM without flush todah or any bathing fadTr 


soon have the dKetce to help write a.’ peace 
plan for the reat of Itta weald ~ and that plcm eon begin 
here at heme, for eur cewitry's graoteat immediate eoaitri- 
buKen to world reeenaliuclion ond peace sreuld be *e make 
ovnelvai lattktgly strong, wiHt jobs enough for eH. 

Today, the engineers of the modtiite teal mduatry eon greatly 
help the man of government and of induttry to write that 
plan ... to prepare new for iho roeenvonien of eur Ireman- 
dous wealth of reaeurcoi, sidUa and modiinery to ehoul 
production for a bettor Amerkal One of Ihete engeteets is 
o Bryant man, oitd we imdte you to eaH upon him now. 
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Retractable-ailerons . . . a Northrop 

contribution to slow landings . . ."hoverability’’ 


short take-offs . . 

As long as ailerons took up space that could be used 
by longer flaps, stalling speeds were higher than 
they needed to be, landing speeds were excessive, 
and air strips too long and costly. 

Now, there’s an aileron which frees that vital 
space on the wing’s trailing edge. It’s the Northrop 
Retractable-Aileron — operating upward and out of 
the wing, well in front of the lull-span flap. 

This new and more eflicient type aileron is the 
biggest single reason the Northrop Black. Widow, 
despite its hefUness and speed, handles so easily. . . 
why it’s such an “honest.” reliable airplane. 


tight, fast turns 

Retractable-ailerons and full-span flaps are but two 
of many advanced features on the Black IX'idow 
— features that have made this huge night-fightrr 
more maneuverable, made it the master of the best 
Axis pursuits. 

In peacetime, this Northrop achievement will con- 
tribute added safety and comfort through reduced 
landing and take-off speeds in passenger carrying 
planes. And in airports of the future it can mean a 
more economical use of landing strip space. Northrop 
•Aircraft, Inc., Northrop Field, Hawthorne, Calif. 
Member Aircraft War Production Council, Inc. 




JtVIATION, Marrh, W* I 'UTION. 


To meet higher production schedules on 
warplanes, the aixciaft industry should have 
more fabricators to make magnesium assem- 
blies — doors, tanka, control surfaces. Plants 
all over the country can help produce the 
many items required. 

Perhaps you have 'the equipment and the 
manpower to make these magnesium plane 
parts. Don't hesitate about tackling these jobs 
because you have had little or no experience 


with magnesium. Our twenty-five years' 
experience in magnesiiun fabrication is at 
your service. 

Equipping your plant for hot forming 
magnesium is not difficult. Call on us for 
any assistance you may need on fabricating 
procedures. We'U gladly help you. Aluminum 
Company of America, Sales Agent for 
American Magnesium products, 1713 Gulf 
Bpilding, Pittsburgh 19, Pennsylvania. 


TO 



SOUTHERN AIRCRAFT CORPORATION has been 
detailed to manufacture aircraft components for the 
front line fighting planes. They have been asked to 
redouble efforts in production of the items so badly 
needed by the men who are fighting at this crucial 
hour. Nothing else can share in their attention to the 
things first on the list. 

With Southern Aircraft, fint dungs have always come 
first. Now, every skill . . . every action, of Southern's 
highly trained crew strives toward final Victoty. Yet, 
quiedy waiting in die background of wartime activity 
in Southern's experimental laboratory, arc readied 
plans for a peacetime world. Then, as now, first things 
oome first widi Southern Aircraft. 

Remember, look for the name Soudiem. For in the days 
of peace ahead, first things in aviadon will come from... 




AIRCRAF1* CORPORATION 

PLANT IN OASLANO. DALLAS COUNTT. 
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T heme’s as mach similarity betweeo oil and 
water as there is between Electronics and 
Hydraulics. 0 But we’re ambidextrous . . . 
ire voHe teith bttth. In separate plants. With 
different staffs. And good, they tell ns. They? 
Airlines, aircraft manoiactarers, the armed 
services. ^ We did a fair volume for these 
folks before the war. Doing a whopping volume 


NEW T O « K 


C H I C A 0 O 


KANSAS CITY • • 




Special M otor Appllccrtlon • • • Improves Machine Performance . . . 

Meets Mechanical Specifications. Although standard off'the~sheIf motors con 
often be used in a product, experience proves that when the electric motor is 
specially designed for a specific application, the machine operates better, more 
economically with less maintenance. 

For over 30 years Holcaer-Caboi has concentrated its facilities in the design and 
application of special motors, such as those illustrated above, to meet specific 
design and performance ret^uirements of such products as machine tools, instru- 
ments, business machines and aircrafo And although today, military ret^uiremeuts 
get first call on all of Holtzer-Cabot's motor production, our motor develop- 
ment engineers will gladly discuss your postwar fractional H P. mo 
requirements with you. There is no obligation, of course. 


HOLTZER-CABOT^ 


FLEX-O-TUBE 

Oft arty hose assembly application, especially 
on postwar products. 


Resist the action of cleaning fluid externally. 

e 

Witfistond the abrasion of flying pebbles 
and sand. 

e 

Be os light as possible consistent with the 
bursting strength required. 


Flex-O-Tube 


I3S AMOav STREET, aOETOH I*. MASS. • NEW VOeX. N. T. • CHICAOO. lU. * FHIIADEIFHIA, FA. 
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WATCH 


for the April Announcement of 


See64Henae^ 


A 


WATER INJECTION PUMP 


You hove a surprise coming in our April 
announcement. True le ROMEC trcidiHen, 
we will announce another ROMEC First. 
That will be a fully submerged Water Inie^ 
tion Pump. A year ago, this was merely cm 
aim. Now it becomes a reality. 

ROMEC precision aircraft pumps pioneered 
in the first “round the world” flights, pie* 
neered the non-pulsating rotor pritKlple, 
high altitude booster pumps, hydraulic 
pumps, and the solution to corrosion in 
water iniection systems. Write today if you 
want us to mail you a copy of the Apffl ^ 
onitourKement on the fully submerged 
ROMEC Water Iniection Pump. 


PUMP COMPANY 


PIONEER PARACHUTE COMPANY, INC, 


IIP ARBE ROAD 


ElYRIA. OHIO, U.S.A. 
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f U COAST FACTORY BRANCH, 109 SOUTH CENTRAL AVENUE. GLENDALE 4, CALIFORNIA 
I4TI0H. M.~t. IMS M 



35 Years of Spec/al/zal/ou 

behind electrical equipment bearing the name 

LEECE- 

NEVILLE 



i 


T HIRTY-FIV£ Y6ARS AGO. The Leece - Neville 
Company was founded to manufacture 
the best heavy duty electrical equipment 
possible. To this day, Leeee-Neville has never 
veered from thot course. This steadfast spe- 
cialization, this concentration of research, en- 
gineering ond manufacturing facilities means 
only one thing to members of tha aircraft 
industry. Today, you can use Leece • Ne vil le 
electrical equipment with the assurance 
that it is the finest and most advanced 
available anywhere. Anywhere in the wor/d' 

THE L E E C E - N E V I L L E COMPANY 


another example of NICHOLS M A S S • P R E C I S I O N METHODS 




INTERCHANGEABILITY WITHOUT PRE-SELECTION 

A cost*eaving feature of NidioU’ masa-pndsion techniques is the elimination of 
selective assembly of close-fitting parts. Hut’s an important thing to remember 
when you need precision engineering and manulacturing facilities to carry your 
plans beyond the blueprint stage. 

Strict interchangeability is the result of accuracy, rigidly controlled, in each s4 
of the manufacturing process. 

“Operators should have better gages than their inspectors^ is a Nichols maxim. 
Equipped with the latest-type air and electrical gages, operators have the responsi- 
bility of dimensional accuracy. Errors are correct^ at once, reducing secondary 
inspection and avoiding costly re-machining. 

At Nichols you will find specialued facilities and an exact knowledge of their 
use. Lapping is one example. Every assembly includes parts which receive one.or 
more lapping operations to assure the smooth surfaces that mean so much in 
reduced wear on close-fitting elements. 

This feeling for accuracy, developed over a period of forty years, has attracted 
the unusual precision^ probteim to Nichols for successful development and eco- 

Nichols-built products have been called “tibe most accurate aseembly of com- 
mercial parts ever producedr The case-histories of these products are discussed 
in “Mass-Precisionr our new brochure. It will prove help&l when you are faced 
with a similar “hard-to-make’* part or assembly. May we send you a copy? 


Accurate' 


'Mcision cm 
ATIATION, K»**h #*l -»VJXT10.\. M»rr 


MANUfAClUt I I 


ES SOI MASS SIOOUCTION' 



postwar flying fuels 
"Phillips 

Ivimojv Gasoline 





We build SUPER SHIMMY DAMPERS 

• One of World War II's greatest engineering and manufac- 
turing epics unquestionably is the Boeing B-29 Superfortress. 

It carries a heavier bomb load, farther, faster and higher 
than any the world has ever known. Yet it handies more easily 
than many planes much sraaller. 

Albimportanl to safe, true landings and takeoffs of this 
giant aircraft is iu huge dual nosewheel. For it ... to prevent 
shimmying . . . Houdaille* developed a special Hydraulic Shim- 
my Damper. It is, in truth, a Super Shimmy Damper, for it is 
capable of controlling forces of far greater magnitude than 
any previously encountered in Hondaille's aviation experience. 

Houdaille is prepared to design still bigger units if the 
need arises. 

BOVDE ENGINEERING DIVISION OP 

HODDAIllE-HERSHZT CORPORATION 

MAEESS OF HYDRAULIC CONTROLS 

Buffalo 11, New York 


for Fied^ing'sr 

Come V-J day, hundreds of thousands of fledglings are going to get into 
the sky— for Iwiness and fee fun. Whether they fly their own, or an op- 
erator’s plane, diey'll want to kiww— 

U the nsghw.' D^BIDABlf . . . ECONOMICAL . . . POWERFUL . . 

RUGGED ... SERVICEABLE .. . 

Apply these yardsticks to Kinoer— look at the Kinoer record. 

Kinner for a quarter cenEuiy has built dependable, economical engines 
diat have given millions of hours of trouble-free flying to owners and 
operators. Tbousaods of today's "hot” fighter and bomber pilots got their 
fi^ training behind Kinners. Kinners have ample reserve power for take- 
ofiT and emergency: d>ey are rugged — built to stand up to punishment. 
And, Kinners are designed for easy servicing and checking. Kinner parts 
and service are Minays available; no Kinner has ever been "orphaned.” 
Specify Kinner in the place you fly— come V-J day. 

Kinner Motors. Inc., Glendale 4, California 


6UY 

WAR 

BONDS 



A squadron uf tlieso Double Wasps means 
a squadron of vicious fighters sweeping the 
skies clear of enemy planes. And as each 
of these engines is hoisted into the noee of 
a fighting plane, so are SCS!P Bearings 
on its vital parts. As the plane takes off 
and attacks at speeds of more than 400 
m.p.h., the use of fflCSfP’’s becomes ap- 
parent. Then, as never l>eforr, the safety, 
<le|X‘ii<{al>i1ity and all-round good perfor- 
maui'f of Bearings count. When 

all JBCSEP" flies, you can depend upon 
it . . . always. 

fflSSiF INDUSTKIE&, JNC;., PHIIA. 34, PA^ 


SPECIFY 

SKF- 

BEARINGS 



CE 


DEPENDABLE 

CHAMPION 


SPARK 


FOR BETTER ENGINE 


The accurate measure of aircraft spark plugs is their ability 
to yield better performaoce, greater dependability and longer 
life. Cbampion-Ceramic Aircraft Spark Plugs have compiled 
ao unequalled record and are continuing to fill an unremitting 
demand from our air forces, air line operators, and private 
pilots. All Champion-Ceramic Aircraft Spark Plugs are 
products of the same materials, design and workmanship 
aod, accordingly, provide that extra measure of performance, 
dependability and long life in every aircraft engine that has 
nude them first choice for military, commercial and private 
planes. Use Champions and fly with confidence. Champion 
Spaik Plug Company, Toledo 1, Ohio. 
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FIRST IN RUBBER 


We'd 


like 


to 


show 


of 


new 


tricks... 


You’ll find it full of surprises • • • new 
materials, techniques, and skills you 
may be able to use 


H ERE’S A DEMONSTRATION 
that ends with a pile of 
almost everything on the table. 
It's an assortment of unusual 
B. F. Goodrich materials and 
products, most of which are 
new to the aviadon industry. 

Included are sealing mate* 
rials, molded parts, brightly 
colored fabrics and. many 
others. Typical example.*! are 
described below. 

B. F. Goodrich wants to find 
out if the aviation industry can 
use these products. So they’re 
pulled out of the bag, described 
briefly, and tossed on the table 


This demonstration is a great 
conversadon-starter. Invariably 
new uses for materials will 
come out of it. And the audi- 
ence discover B. F. Goodrich 
can do things with rubber they 
never thought possible. 

Chances are, you and your 
associates can profit by this 
demonstration. We'll be glad 
to make it at your convenience. 
For a date, just write to The 
B. F. Goodrich Company, Aero- 
nautical Division, Dept. A-3, 
Akron, Ohio. 


AH made 
by B.f. Goodrich 




This is a call 1o America^ Heart 



Your Red Cross faces its greatest task 


T his is the most importsot appeni/or funds in the bis- 
tory of the American Red Cross. 

After three years of war the work of your Red Cross 
is greater than ever. It must serve millions of our fighting 
men abroad, lonely men. Homesick men. Wounded 
men. The Red Cross lends a helping 
hand to the thousands of retnraing 
senice men— sick, wounded— desper- 
SSely in need of friendly guidance. 

And remember, YOU . : s and you 
aloae i i t keep the Red Cross alive. 


There are no special funds to keep op its great humaiti. 
tarian wortu The mooey must come, as always, from the 
heart of Americn— you) 

We must keep the Red Cross et the side of our fighting 
men and our wotinded heroes. We must help the Red 
Cross in its vital job of sending food 
and medicine to war prisoners... aid* 
ing the ill and lonely overseas . . • coh 

lectio gUfe>giving blood plasms-Every 

Red Cross worker is your personal 
messenger to your mao in uniform. 



/Cttpyottr RED CROSS afAisstefe 


THI B>QcOKPeRATIOM • 136 W««t 52n«l Str*«t« N»w York 19, N. Y. 

* rrtp.ntAbjlbrV.tr Adt rTiit'mK CaumtU in taofTUtImnmIbtbt Officr tf War Imferwuulom uuA !bt .^rntricjm Rt.i Cron 


AMERICA WANTS COMPETITION 

Only American Initiative Can Preserve It in Wcnld Trade 


ilfSICANS generally agree upon what constitutes 
I a desirable pattern of international economic rela- 
T tionships. We want an expanding world trade, with 
liasum recourse to government-imposed trade barriers 
id dsrriminatory trading arrangements, and offering 
k scope for competitive private enterprise. Because 
9 are necessary to such trade, we want also stability 
eehange rates, and national currencies that are mutu- 
y cmvertible at least for the settlement of current 
■mts. We want, too, arrangements to facilitate long- 

lu lu iMtal loans with security to the lender and advan- 

plofte borrower, 

fWr other nations subscribe to these oirna with en- 
-a— * 1 .. conviction. Some reject them flatly as Imptac- 
il under the conditions likely to prevail during the 
itsar period, or achievable only at prohibitive cost to 
dr domestic economies. 


Unless, therefore, we can formulate a practical 
iqrdiensive program to carry out our nlme, and con- 
gee other nations that we will take a sustained and re- 
oedble part in making it effective, the international 
de of the world surely will be conducted under a sys- 
a of exchange controls, bilateral agreements, cartel 
ipins, import quotas, and direct government purchaa- 
fenangements that are the very antithesis of the com- 
ttive system that we favor. 

Ts agree upon a concrete American program, and to 
evince other nations that it is to their advantage as 
d as ours to accept it, is a major task of economic 
iiesmanship. It entails reversing a trend which I'ag 
lasted since World War I, and which has been intensi- 
d during the depression years of the nineteen-thirties 
dly the exigencies of World War II. 

Clearly, that is not a task to be assumed bghtly. We 
pe to be successful only if ( 1 ) we have a deep convic- 
a that what we seek is fundamentally important to the 
^^kan interest, and (2) if we will take pains to tmder- 
od why other nations fea r that such a program may 
epardize their interests, and then make whatever ac- 
ttinodations may be necessary to resolve their doubts. 
An expansive foreign bade policy has been advocated 
^gorously and repgeatedly in America recently that 
ecconoirust (of London) comments wryly upon what 
the ironic circumstance that “the acceptance of 
8 principles of free trade by the more literate (Ameri- 
>! pubbe should come at a time when the doctrines in 
sr amplest nineteenth-century form have b e en pretty 
■“sUy emasculated in fact and repudiated in principle 
' die rest of the world". 


pation necessitates a comparable d eg r e e of control over 
the domestic economy as weU. There Is little debate of 
this fact, and those nations which accept a managed ex- 
ternal trade as a necessary protective measure are gen- 
erally willing to pay the price in internal regimenta- 
tion. We are not. For us to do that would he as alien to 
onr genius as it Is repugnant to our conviction. 

Second, we believe that the United States will be able 
to compete successfully in world markets, even though 
we have, and intend to maintain, wage serie s far higher 
than those of the nations whose competition we must 

There is impressive evidence to substantiate the sound- 
ness of this conviction: 

L Wage scales, of themselves, do not determine the 
competitive position. They are meaningful only 
when translated into labor costs, by dividing wage 
rates by units produced. A recent War Production 
Board study shows that in manufacturing industries 
generally, during the period immediately before the 
present war, production per »»»■»" hour In the United 
States exceeded that in the United Kingdom, Ger- 
many and Soviet Russia by a ratio of more thaw 
2^ to 1, and that of Japan by more «h»v» 4 to L 
When comparison is made with available wage vtata, 
it appears that our labor costs are generally on a com- 
petitive plane. 

2. Perhaps the best evidence of our abili^ to com- 
pete in export markets is the record of our demon- 
strated capaci^ to do so in the past. During the entire 
period between World Wars 1 and n, the United 
States consistently commanded a greater share of 
the world’s export trade than any other nation, 
although the United Kingdom took a larger percentage 
of world imports. 

3. We have been particularly successful in world 
trade competition in ^e export of machinery, vehicles, 
a variety of manufactured specialties, and certain 
agricultural products. Except in the last-named field , 
there is every evidence that we mijoy genuine com- 
petitive advantage over other nations, and this advan- 
tage will have been increased rather thaw diminished 
by developments during the Second World War. It is 
noteworthy that the goods in which we have been 
able to compete most successfully have generally been 
the products of our high wage industries rather than 
those in which low wages have prevailed. 


*^are we opposed to managed world trade, and for 
“!»titlve world trade? 

bte against rigged and managed interna- 
**■ iBukets because we know that successful partici. 


It is clear that, on a price basis, we be able to 

compete successfully in postwar markets in numerous 
lines. It is equally clear that such an opportunity is Iqr 
no means of negligible importance to our own economy 
as a whole. During the years in which the censuses 
were taken between 1909 and 1939, our exix>rts amounted 
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to from 7 to 16per cent of our entire production ct BKyrable 
goods. In the jesr 1938 our exports in of the 

following lines aeeonnted for more than 19 per cent of 
totel domestie production of the particular product. 

(The figures in parenthesis are the percentages of total 
production exported.) 

CRUDE MATERIALS: Phosphate rock (51.S), cot- 
ton (30.S), tobacco (29.4). 

FOODSrirtTS AND BEVERAGES: Lanseed (49.4), 
dried fruits (36.2), canned sardines (29.4), rice (21.0), 
ft»h pears (l5.9), canned salmon (13.8), canned as- 
paragus (13.2), canned fruits (13.0), wheat (12.2), 
lard (11.7). 

SEMI-MANUFACTURES AND FINISHED MAN- 
UFACTURES: Refined copper (53.1), paraffin wax 
(46.3). gum turpentine (42.6), carbon black (40.8), 
gum rosin (38.0), borax (35.9), crude sulphur (35.6), 
aircraft and parts (26.8), office appliances (22.3), 
carbons and electrodes (218), printing and bookbind- 
ing machinery (1&2), agricultural implements and 
machinery (17.0), biologic pharmaceuticals (153), in- 
dustrial machinery (14.4), dental insbuments and 
supplies (143). autmnobiles (14.1), benzol (13.3), goat 
and )ud upper leather (1Z8), refined lead (12.0), radio 
apparatus (U.8), caustic soda (114), refined mineral 
oils (10.6). 

It is of major concern to all engaged in these lines of 
•ctivi^ and in many others that foreign markets be not 
closed to us. It is particularly to our interest to have 
export outlets for our war-expanded capital goods and 
etjuipment in d u stries. Since we undertook an important 
percentage of such expansion in order to furnish muni- 
tions to our Allies, it is r e aso n able to ask their coopera- 
tion in cushioning what inevitably must be a drastic 
readjustment here. The case is strengthened by the fact 
that the postwar world will desperately need the equip- 
ment items that we, alone, supply. 

But our demonstrated ability to compete on a price 
basis will not, of itself, assure us of foreign market outlets. 
Transportation costs, quality of product, marketing skill, 
technical and repair service — all are basically important. 

kets and the command of dollar exchange by prospective 
purchasers. Our ei^ort potentials will surely be cramped 
in a world organized on the basis of bilateral deals and 
exchange controls. The availability of dollar exchange 
must depend upon the level of American imports 
the volume of American capital loans. 


How are we to explain the skepticism of other nations 
toward an order which to us seems so clearly to represent 
not only our interest hut the long-range interest of the 
world as well? 

Soviet Russia, of course, is committed to conducting 
its external trade through its central government. But 
what of the United Kingdom? Why are there so many 
British voices that counsel the abandonment of what has 
been Britain’s traditional position for more thaTi a cen- 
tury? If we can understand that, we shall understand 
the d i s s en t from our position of most nations whose 
economic positions have weakened and whose fiscal prob- 
lems have multiplied during the two World Wars »»»< 
the ill-starred period between them. 

Essentially, their case is this: 


Partly, tiiey were forced into managed external «« 
po l iei e s by the Axis self-sufficiency programs, adocti 
in preparation for aggressive war. That can be con^ 
onty by crushing the Axis, and by establishing a vod 
security s ystem that will make self-sufilciency 
compelling need. 

But primarily, the reluctance of peaceably in,^ 
n atio n s to forego resblctive controls over postwar fordi 
trade stems from a deep-seated fear that is even 
difficult to resolve. They fear, on the basis of past a 
perience, that their efforts to meet payment h«l^ 
arising from normal foreign trade would force a d^atio 
of their internal eco n o m ies, affecting prices, credit, «ue 
and finally employment Faced with the choice, as^ 
see it, between making adjustments in foreign trade t 
in t heir dome st ic economies, they lean toward the Iona 
as, at worst, the lesser of two evils. 

Since the kind of world trade system we se^ is ^ 
pendent upon international arrangements to assure n> 
sonable stability of exchange rates between natias 
currencies, we are challenged to find a formula that hot 
will provide this and at the same time allay what othi 
nations believe are legitimate fears with respect to the 
domestic economies. 

But at least two major steps toward resolving 
doubts can he taken upon our own initiative withw 
recourse to the intricate process of international n^ 

One is the rational overhauling of our tariff 
to provide other nations with increased opportunty 
export to us. We can, and should, do tbi« in a way th 
avoids undue cost to any segment of our economy. 

The other, and probably the greatest eontribudm i 

can make toward winning a reluctant world to our p»» 

of view, will be to offer ample and convincing evUiat 
that we are ready and able to provide a high level " 
employment in the United States. If we can do that, 
rest of the world will wish to expose itself to our 
fluence rather than to insulate against it, since prospo, 
here is the greatest single contributing factor to mdi 
wide prosperity. 

Balance of payment problems are n 

world of thriving trade. Britain would have little r«a»L_ 
to resort to exchange controls if the total of postva 
world imports and exports reaches an SO billion ' ‘ 
level She may well be in a desperate plight if it i 
revert to the 1935 level cd 40 billions. 


The United States wants a world in whidi priw 
enterprise and competition play a major role. To obtd 
such a world wUl require a wiser, more undeistmds 
and firmer world leadership tbay, vl,:- qt ' 

any nation, ever has exerted heretofore. 
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Continued Air Supremacy 
Needs THREE-WAY Research 


I T IS EASY for us to sit in comfortable arm- 
chairs and speculate on the inefficiency and in- 
accuracy of the German V-bombs, but if we 
were to visit certain spots in England and Belgium 
we would cultivate a high respect for their effective- 
sas as instruments of wholesale destruction. Their 
use, in combination with precise meterolc^y and bril- 
liant tactics, during the December counteroffensive, ' 
brought the Germans tO within but a few short miles of 
one of OUT largest supply dumps on the western front 
before we were able to turn the tide with tragically 
high losses. 

Warfare is a continuing parade of such new weapons 
and counter weapons which, in this day and age, are 
the results of continuing research and development. 
Mankind is on the threshold of the discoven,’ of forces 
so great that the most horrible destructive agents of 
diis war will seem mild by comparison. And that is 
why we must never relax in our efforts to harness 
nature through continuous scientific exploration. 

The responsibility for aviation research and devel- 
opment must be recognized by our legislators and 
shared by the government laboratories, our educational 
institution, the industry, and the armed forces. Each 
has a part to play, and the weakness of any link in 
the chain will impair our future security as a nation. 
The government research laboratories must continue 
to build a solid foundation of basic research and add 
to our fund of pure scientific knowledge. Their activ- 
ities must be coordinated with that of the individual 
educational institutions for best over-all results. 

N bxt step in the process is the application of 
certain portions of the fund of basic data to 
practical aircraft, engines, or accessories designed for 

specific purposes. T*his important step has been, and 
must continue to be, the responsibility of the industry 
operating under a competitive system. Procurement 
policies must be such that design development by indus- 
try is encouraged. We must not go back to the extreme 
nigged individualism of'the prewar system where a 
■Buufacturer who lost a design competition was in 
^spger of going out of business. 

The Army and Navy must continue their work of 
^rsign evaluation and set high standards of perform- 
once for the industry to shoot at. Application of new 
deigns to changing tactical principles is also the respon- 
•ihility of the armed forces. 

All this may sound expansive and it is. But when 
you ranember the scale of the prewar technical estab- 


lishments of our enemies and our allies the item of 
cost becomes less important. At that time, the German 
and Russian research facilities were far more elaborate 
than our own. Paradoxically the totalitarian Germans 
retained a sort of competitive s>-stem in their air- 
craft industry, with entire plants devoted wholly to 
design development while others were responsible for 
quantity production, and all operating on a profit sys- 
tem controlled only by excess profits taxes. The 
“uncreative" Japanese had aviation research projects 
in their best universities and kept themselves particu- 
larly well informed as to the progress of other coun- 
tries. Even the impoverished Italians built and 
operated the entire "Aeronautical City” of Guidonia 
as a center of aviation research. 


T he technolocv of flight is far from crys- 
tallized. From the beginning it has consisted of 
fairly long periods of rapid evolution of equipment 
punctuated by occasional revolutionary discoveries like 
rotary wing aircraft and jet propulsion. Each i 


withot 
with j 


1 for new development 
obsoleting the old, because we are dealing not 
e vehicle but are exploring a whole r 


medium of transportation which will be inhabited by 
many different types of vehicles performing very dif- 
ferent missions. 

It is important that our legislators realize these 
facts and that our industiy lay the groundwork now 
for a period of research and development unparalleled 
in the history of technology. 

To assist our legislators and our other readers in 
understanding the current accomplishments of gov- 
ernment research, which have been veiled in wartiine 
secrecy until recently, we present the article on page 
1 13. And to help our manufacturers profit by the 
experience of other great industries in the organiza- 
tion and operation of research facilities we are offering 
an outstanding series by K. R. Jackman, the third 
article of which begins on page 143. These and other 
similar articles should be studied thoughtfully by gov- 
ernment and industry so that policies can be formulated 
now to enable our postwar technological devilopmettt 
to progress with continuity and at such level that we 
will remain the greatest air power on earth. 
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THEY'LL PUT WINGS ON ARMIES ' 


admirable road net leading to »veral 
of his leading industrial cities, cities 
where a large percentage of his war 
manufacturing plants are located. 

'‘We will fly an army in to this 
point," says the commanding general. 
"Our armor and infantry will base 
themselves in this area and launch an 
offensive to capture or industrially 
neutralize cities A, B, and C. Sup- 
plies and ammunition of all types will 
be delivered by air to the central area 
throu^out the operation." 

**la Terms ef a Pell Cempelee" 

The general discussing this opera- 
tion is not talking about relatively 
small numbers of specially trained 
paratroops or glider troops selected for 
a short-term operation behind the en- 
emy’s lines after which they would ex- 
oeci to be relieved by ground troops. 
He is talking in terms of a full cam- 
paign — possibly of several months dur- 
ation— completely air-transported and 
air-supplied, and independent of any 
concurrent ground action which may 
also be scheduled at the time. 

So far no airborne operations on 
such a scale have been attempted, but 
their steady increase in size and scope 
since 1942 is a harbinger of what may 
be expected in the future. 

Leading up to the recent airborne 
attacks on Normandy. South France, 
and Holland were several smaller op- 
erations in various theaters. In 1942 
an infantry unit was flown 1.400 mi. 
from Brisbane, Australia, to Port 
Moresby. New Guinea, thence over 


•y BRIG. GEN. WILLIAM O. OLD. CommWMs 

lit Troop Carrior Commend, AAf. 

How a rovolMpieoary now war a r m dnvisoel by tho AAP and 9{v*ii 
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Rlimpse of tbo qroot potoatlal 


niankiml’s age-old concepts of 
^ ^ warfare which will be perhaps 
just as upsetting to present day theor- 
ies of tactics as the abandonment of 
the British Square after the days of 
Kipling’s Fuzzy Wuzzy. 

In World War II, the combatants 
for die first time have been forced to 
contend with an entirely new dimen- 
sion in their calculation of both the of- 
fense and defense — the air. 

It is true that aviation played a con- 
siderable part in the prosecution of 
World War I. but not at alt in the 
same sense that it does today, and 
even less in the sense it will tomorrow. 

This new theory of warfare is based 
on the very simple fact that it is poa- 


“vartleal envalopmaiif.*' 


sible to Use airplanes as transport ve- 
hicles. They can carry troops, weap- 
ons, and supplies in the same fashion 
that these items were first carried by 
horse carU, and later by trucks and 
trains. But airplanes can carry them 
to greatly different places and a great 
deal faster. 

The way in which this revolution 
has come about (also the, trend which 
it can be expect^ to take in the fu- 
ture) is to a laigre extent the story 
of the Army Air Forces' newest ma- 
jor branch— -the Troop Carrier Corn- 

Troop Carrier aviation is the Air 
Forces' answer to the classic militar)' 
doctrine o^.getting there first with the 
most. The role of the Ground Forces 


mining of large numbers of para- 
ftoo^- and the Germans first used 
^ tactically. being successful 
^inly because of the lack of prepared- 
of the opposition. It remained 
the American army to plan and 
the technique of "vertical en- 
i^gpoient" on the tremendous scale 
'.fgg being practiced. 

It is to be expected that airborne 
will increase in frequency and 
v(i{ht durii^ this war. Today the 
Troop Carrier Command, organized 
■ Apr. 1942, looks upon recently de- 
Mpped aircraft and war equipment as 
rpf fn«pirimig beginning of a new kind 

aDitary power. We expect that troop 
airier airplanes will be designed 
soBid all the tanks, field guns, trucks, 
(actors, bulldozers, field hospitals, kit- 
Amt , and every kind of weapon, 
(qdpment, and materiel tliat armies 
tov use or plan to use. All ground 
bites may now be called potentially 
lir transportable. 

The Army in taking every oppor- 
anity to ride faster and farther and 

any more things by air. Probably 
B person today would risk predicting 
1 fi^tacton on airborne warfare. How 
or air transport of ground forces will 
p in this war depends only on its 
finiion. 

Visualize for a moment a great of- 
kuive of the future. The commanders 
hare discovered a strategical weak 
sg« in the enemy’s defensive position 
I front lines, but several 
hundreds of mites within his own 
It is a spot surrounded by an 


in this concept is to supply airbont| 
divisions particularly trained aid 
equipped to enter combat from die air. ! 

This team of Troop Carrier and Air-' 
borne Forces has already partidpad 
in operations in Burma, Sicily, Kesj 
Gumea, Normandy, Southern Fcaanj 
and* Holland. The greatest iDvada] 
in history — die assault on the c«'' 
nent of Europe — was spearheaded 
almost a thousand Doi^las C-47’s c 
rying paratroops. These same Tn 
Carrier airplanes, in a croi 
shuttle service, brought i 
troops and equipment into 
by gliders. 

Out experience in die 
theater eVolved an entirely 
trine — that of an aiibome 
army which groups under 
mand both ground and air 
army able to strike in any 
probably thousands of miles 
where enemy intdiigence last 

While the AAF fii 
in dropping soldiers and ihdr 
ons by parachute many y 
Kelly Field! die Russians i 
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the Owen Stanley range; and a weekly 
average of 2,060,000 ' H>. of supplies 
were delivered to this unit by C-47’s. 
The first Allied use of gliders in large 
numbers was in the invasion of Sicily, 
in July 1943. For the Battle of Sal- 
erno, over 3,000 paratroops were 
dropped to reinforce a flank. 

In the re-conquest of Northern 
Burma, from start to finish, the vic- 
torious Chinese-American forces were 
supplied by air— with weapons, fond 
and medicines dropped by parachute, 
free-dropped, or air-landed. This liisk 
represented a revolution in logistics — 
the supply of a large military force by 
air for a campaign lasting one year. 

Gen. Wingate’s expedition i»io 
North Central Burma demonstrated a 
new military doctrine, the air delivery 
far to the enemy’s rear of large grouml 
forces, including animals, and there- 
after supply by air for a period of 
many months of operations. This new 
concept of warfare was made possible 
by gliders, which first landed erpiip- 
ment and a body of engineers who con- 
structed landing scrips in record lime. 
To the latter flew transports carrying 
troops and animals. These flights were 
over impenetrable jungles from liases 
in India. 230 mi. to the west. 

In two different sector, oi' (he lirilish 
front on the India-Burma border, the 
•Arakan near the Bay of Bengal and the 
Imphal Valley, in the Chin Hills, en- 
tire divisions were isolated when sur- 
prise Jap attacks cut surface lines oi 
communication. In the Arakan it re- 
quired three weeks of air supply before 
the embattled troops restored the situa- 
tions. In the Imphal campaign pn ea- 
tlre .Army Corps was not only supplied 
by air for three mondis of fierce batHe. 
but an entire division plus two brigades 
were flown inside the encircled ares 
as reinforcements. This turned the 
tide. Famed in World War I was 
the “Lost Battalion’s” Stand. Here, 
though, were divisions — a whole corps 
—in a much worse plight. Troop Car- 
rier Command enabled the IransForina- 
tion from threatened defeat to victory. 

On D-Day in Normandy, three fully 
equipped airborne divisions, two Amer- 
ican, and one British, were put down 
behind the German forces and given 
the task of isolating German reserves 
on the Cherbourg Peninsula while 
seaborne troops assaulted die beaches. 
Gen. Eisenhower said that without suc- 
cess of the airborne mission this his- 
toric assault on Europe might well 


Sapp/finp lorgo locttee/ lonot bf ah h 
not o thing of tha t a f u ra I t hot ntrmody 
boom laesotdmilr npiployad in tha wor. 

load, gguipmnnt eiutat in special, cwrier 
rocia on bottom of C?47 fraaiogm. 


hvre pfored to have been an impooaibie 

Out of these experiences prew Lt. 
Gen. Lewis H. Brereton's 1st Allied 
Airborne Army. On Sept. 17, this fly- 
ing army, consisting of American, 
British, Polish, and French tmits, 
landed behind the German forces in 
Holland. For 14 days the operation 
continued in the face of bad weather 
and strong opposition of the I.oftwaffe. 
Over 4,000 aircraft and 2,800 glider 
sorties were flown during the first four 
days of this operation. While dtere 
were some looses because of flak, not 
a single Troop Carrier aircraft was 
shot down by enemy fighters due to 
the magnificent cover by diousands of 
filters and bombers of the American 
8th and 9th Air Forces and of the 
Royal Air Force, 

The American divisions were re- 
supplied and reinforced and their caa- 
ualties were evacoamd by air, and they 
succeeded in h<dding open corridors 
throogh which advancing ground units 
later joined them. However, weather 
interfered with the operation of sup- 
plying the British Division. Despite 
Biat and the heavy attack by the Ger- 
man army, the division seized all of 
its objectives and held out for nine 
days, while Allied ground forces tried 
vainly to join them at the Arnhem 
crossing of the Lek. As a result, the 
hard-won bridgehead was lost. But 
fliongh the British lost their objective, 
they frustrated the enemy's plans and 
the over-all o per a tion resulted in im- 
portant Allied gains. 

Much press discussion of the Brit- 
ish division's losing battle created an 
impression in this country that fliis 
great airborne attack bad been a &il- 
nre. On the contrary, it was a success 
of such significance Aat it hastened 
die Army's effort to develop new 


equipment and techniques for great 
airborne operations of the future. 

Troop Carrier Command crews per- 
forming the primary mission of troop 
carrier aviation— transportation of air- 
borne troops into combat, using trans- 
ports, gliders, and parachutes — not 
only fly through flak and enemy fight- 
ers while confronted with the most 
difficult avigatioD problems in mili- 
tary aviation, but glider pilots, after 
landing, join th«r passengers in battle 
on the ground. Troop Carrier's sec- 
ondary mission, resupply and evacua- 
don of the wounded from the combat 
area, is also a dangerous one. 

broad Trolalsq brogrow 

Troop Carrier units were trained by 
the 1st Troop Carrier Command, with 
headquarters at Stout Field, Indian- 
apolis, Ind. and nine bases scattered 
throughout the East and Midwest. Dis- 
playing its insigne depicting a falcon 
delivering a paratrooper, the com- 
mand. in addition to training Troop 
Carrier crews, assists in training air- 
borne and other ground forces person- 
nel and cooperates with odier branches 
of the .\ir Forces in developing new 
Troop Carrier aircraft, gliders, and 
equipment, 

The Airborne Center, with head- 
quarters at Camp Mackall, N. C., trains 
airborne units of &e ground forces. 
'The Army's Parachute School is lo- 
cated'at Fort Benning, Ga. 

All paratroopers are volunteers, and 
glider troopers are specially selected. 
The rugged combined training of 
Troop Carrier and Airborne forces 
that puts both the “carrier" and “car- 
ried" persoiuiel in shape for battle has 
already become celebrated. 

The combat zone sir evacuation 
service of Troop Carrier units includes 
focilities for instantly converting 




^ skilled evacuation crews, ii 
flight nurses, and with them | 
necessary equipment, inst 
medicines. The airplanes usually i^| 
their trip toward the front loaded^U 

uate the wounded on their trip 1 
Experience has taught us fliat iritl 
action in the care of the wounded ml 
only saves thousands of lives, bet h 
immeasurably improves the monle d 
those not wounded. Men who nsim 
diat, if hit, they will re ce i s e yi*l 
attention equal to that available m 
any modem cky hospital, are sbk a| 
face the most gruelling battles b i] 
better frame of mind. I 

In addition to their primary nusdgil 
of transporting troops into co:^ 
Troop Carrier aviation also carrlBi 
the Airborne Aviation Engineers idtj 
follow up advancing ground troope n| 
rapidly build and repair damaged lir- 
dromes. When die engineers get a 
assignment to construct a runway ps- 
haps hundreds of miles away, they bif 
their specially designed minbme 
tractors and bulldozers into Troep 
Carrier C-47's or gliders. lo a r^ 
markably short time a landing Oripl 
is prepared that will accommodate era 
heavy bombardment aircraft 

Our flying equipment at present eoo- 
sists of the excellent C-47 which csi- 
rie% 4,000-6.000-lb. and the C-4€ whid 
carries about double the load of dz 
C-47. We also contemplate using At 
Douglas C-54 and the new FainhBd 
C-82, the latter having the lift ui 
bulk capacity to carry roost of the bus 
of the standard infantry divisioa 
Our standard glider is the relablt 
Waco CG-4A which carries sboa 
3,700 Ib. — 15 fnlly-eqnipped men,er> 
jeep and six men, or a 75-nun. PS* 
howitzer with crew, as well as oAtr 
similar loads. Parallel with impierc- 
ments in aircraft, new gliders of gtm 
capacity are b^g developed sb 
tested. Some will be used for initM 
assault, other types for equi^M 
hauling. Tow ships and gliders of fit 
future will lift unbelievable loads. 

Airborne operations are limited S 
this time mainly by the capacity of dz 
Troop Carrier aircraft availal^^ 
secondary limitation is the suitsbW 
of guns, tanks, bulldozers. tractots,tM 
other supplies for air transportsfim 
The Fairchild C-82, newest enft" 
its type, along with other iiuio» »d* 
for the use of an airborne annjr, »•* 
only the beriming. Bigger ^a»m * 
carry practically everything fl«*t • 
Ground Forces use, or expect 
will be developed. Research b Pra 
ahead without stint of skills, 
power, or materials. 
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Let's KEEP USING 
Those Contract Schools 


By JOHN H. CONNELLY 


••aldM pravi4i«9 a 
i ATS flight traluiaqi schools bovo I 
lopM ooeo thoy’vo 


for fixod base operotioRS, nofion's 
srood pofooHolitios — hence they shoold not bo ollowod to 
complotod thoir prosoat vital war |obs. 


W ITH IKCBZASIHG FREQUBNCV, 

three questions crop up in dis- 
cussions of contract pilot train- 

■ “Whst,” I am often asked, “has been 
fie contribution of your own schools 
a be so-called Air Age? What, ac- 
taDy. does k mean to the aviation in- 
aside from proof that your 
tbotlshave flown more than 1,200,000 
k. vidi some 18,000 cadets? And, 
what is going to become of such 
ols as yours — have fliey any place 
lie postwar picture?” 
beUeve I can give at least partial 
sers, but first let’s get the record 
anight It isn't what we at South- 
Airways and our million-odd 
alone have contributed ; it’s the 
azaribation, collectively, of all 64 
fktnmnticai Training St^ety schools 
^in 1939 undertook to give the all- 
■fortsnt primary flight training for 
y A ir Forces. Many of fte adminis- 
dvize. instruction, and maintenance 
^d-uis which made possible our 
■a»l vere adopted from other civilian 
“hset Idiools. 

^ flat light, let us consider some of 


First, there can be no postwar Air 
Age unless thousands of airminded 
men and women want, need, and pro- 
ceed to use aircraft. What is more 
natural and logical but that a Urge 
percentage of the more than 200.000 
Army pilots which the civilian schools 
have trained will be the nucleus of that 
group? And that, as they fly, their 
wives, parents, and brodiers inevit- 
ably will realize the advantages of air 

Of course, a certain proportion of 
these young men would have learned 
to fly in the normal course of events. 
And, of course, if the civilian schools 
never had entered the training pro- 
gram, sizable numbers of pilots would 
nevertheless have been taught to fly 
by the Air For-res. But each would 
have reduced the total possible market 
as it now exists and, in turn, that pro- 
portion which would have used the air 
in the years to come. 

I most certainly do not predict that 
the day is just around the comer when 
each of us will have a plane in a home 
hangar. Nor do I think it possible 
that we can now accurately foresee the 
number of returning military pilots 
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who will wish to have craft of their 
own. But there will be many who will. 
This means business for our aircraft 
factories and all the related aircraft 
industries — tire, instrument, wheel, 
and engine manufacturers, etc. More- 
over. these same planes will require 
servicing, special repairs, and peri- 
odic overhauls, thus providing avia- 
tion employment for additional thous- 
ands of workers. 

Nor should we overlook the numbers 
of people who have been emploj^' 
during the war by the civilian train- 
ing schools. A sizable number an be- 
expected to become customers of onr- 
peacetime aviation industry. 

The possible multiplications are al- 
most endless. Military and civilian- 
personnel training in flying, dUpotch- 
ing, meteorolc^, avigation,, mainte- 
nance. radio, etc., will search for post- 
war jobs of a similar nature. Un- 
doubtedly positions will be found for 
many of them in a vastly-expanded air 
transport industry, which undoubtedly 
will include a system of feeder lines.. 

Second, let us consider safety. By 
all means, let’s not sell staoR the im- 
portant advancements in this phase of 

ie»- 
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aviation, nor the many contributions 
thereto of the civilian schools. 

We need only remember that dur- 
ing World War I there was a train- 
ing fatality for every 1,146 hr. flown: 
comparing that to the average tor all 
civilian contract schools of this present 
war— 43,478 hr. for every fatal acci- 
dent — we see the extent of improve- 
ment. As a matter of fact, here at 
Thunderbird Field our record is 1 to 
■every 130,000 hr. flown. Safety has im- 
proved at leq.st tenfold in the past tour 
years alone. 

We have learned not only how to 
achieve safety, but also how to teach it 
to others. In the years to come, this 
achievement may be regarded as one 
of the most important contributions to 
aviation of this decade. For with gen- 
eral public acceptance of the fact that 
the air can be a safer travel medium 
chan even the highway, one of the few 
remaining major obstacles to universal 
use of the airplane is overcome. 

Tlte flight instructors of today, and 
the cadets who were their pupils, will 

value of safety is so deeply impressed 


upon them that it will always be pres- 
ent in their teaching, regardless of who 
their pupils may be. 

.At a field such as Thunderbird, 
where we have flown as many as 1,136 
hr. in training in a single day and 
where 850 hr. was the daily average 
during peak operations, safely meth- 

row's students also will learn that even 
tliough there may be as many as 50 
planes in the traffic pattern, takeoffs 
and landings can be mad: without in- 

-At the civilian schools there are 
hundreds of dispatchers experienced in 
helping maintain safety through cor- 
rect handling of heavy traffic. Places 
should be found for them at busy ci- 
vilian airports where their war-gai(fed 
knowledge can be fully utilized. Those 

sands of embryo military pilots on 
long-distance day and night cross- 
country flights with accurate weather 
information can perform the same 
function for peacetime flyers. 

The Use of civilian school contribu- 
tions to the aviation industry of to- 


morrow does not end there, di 

No one can deny the effective a 
ner in which we have slashed the i 
of training pilots and, at the s 
time, lowered the elimination i 
Each has a definite carry-over vain 
future training of would-be pleasan 
and commercial pilots. 

.According to the testimony of 
high-ranking Army officer before 
Congressional committee in 193^ 
then was costing the Army $55 p 
flight-training hour. Our rale loi 
is more than 80 percent less than tb 

The same holds true with respect i 
eliminations. Before the war it n 
not unusual for as many as -13 perce 
of a single class to fail ; today, eUtnht 
tions average less than 20 percent, ai 
we have trained classes in which 
was almost half again as low. 

Equally rapid strides have ba 
made in civilian schools' flight maim 
nance departments. It never woo 
have been possible tor Southwest Ai 
ways to operate, service, and mu 
tain as rnany as 544 airplanes daily hi 
it not been for the introduction i 

an overhaul depot in which major r 
pairs and overhauls were mass pr 
duced. (See page 213, June 1943 Ari- 

ation.) Faster, cheaper, better i 
nance has resulted, to the everlas^ 
benefit of the industry. 

It is not too early to begin thinkiig 
about the future of these schools ' 
have done their work so well as 
war emergency, both civilian eo 
schools to the Army, such as Thnnkr' 
bird, and the many which coiti]instf 
the C.A.A's War Training Serv' ‘ 
a majority of instances, these bn 
been operated by the so-called 
base operator. What is to become d 
him and of his schools ? 

The laner program has reacfwd ik 
termination of its activities; the 
mer is approaching that point. 

Let us first consider the physieil 
aspects of the training schools. Or^ 
nally. these schools probablv avenjd 
$200,000 in cost, and some— ThinidB- 
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iri Field included — ran considerably 
ere than that. Almost without excep- 
[O. fliey were later increased in size. 
Tlinnderbird is nearly typical of 
)dt plants. It covers 640 acres and 
I diree auxiliary fields of 150 acres 
ji. Its buildings are pleasing to the 
decorated in soft pastel shades 
tiiieh blend into extensive landscap- 
gand green lawns. There is an ad- 
~ sttation building, dining hall ca- 
al feeding 230 at a sitting, ground 
*0)1 and Link trainer, instruction 
ones, large recreation and canteen 
mkiings, maimenance hangars and, 
f course, numerous barracks. 

The buildings, extensive landscap- 
{ and two large swimming pools, 
nz all been the basis of an environ- 
Bt conducive to the best in pilot 

Why not, then, utilize the beauty of 
e contract schools, and turn them 
to temporary hospitals, reassign- 
st or rehabilitation centers for re- 
rning veterans? 

.After all, these installations are 
1 from a climate stand- 
pnm. Almo.st all of them are below 
fie 35th parallel of latitude, the South 
m chosen because it afforded 
1(1 flying weather. Also, all 
ue located within a reasonable dis- 
i of varying sizes. 

Each operation already has a small 
I unit, and all have bay-type, 
-a-room or larger, barrack lay- 
S'ormal barrack capacity of 
Thunderbird, for example, is 350 beds, 
during the training peak we 
5 many as 817 cadets. Multi- 
Ij diese facilities by 64, the number 
if contract schools in the nation, and 
see the potentialities of 

tedi a step. 

These are suggestions for use of fa- 
cilities already idle and those few ad- 
*iona] ones which will become idle 
m the pilot training job is complete- 
done. Purely from the standpoint 
an individual taxpayer, I dis- 
i seeing a government-owned in- 
"Mation lying idle if some practical. 

il use can be made of it. And 
n« particular point undoubtedly bears 
explanation, for it may not be 
“wonly known that these 63 civil- 
« Wining schools now are owned by 
States government through • 
Plant Corp, 

•CWginally, most of the schpols were 
I w with private capital. Later, thev 
^ purchased bv DPC to enable the 
^un operators to obtain a fair re- 
on their unexpectedlv large in- 
wstments. and thereafter thev were 
l^y leased from DPC by the oper- 
1 might point out. rates 
7"* “T t'ote than repaid the gov- 
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Thus, if the schools should be util- 
ized as hospitals, reassignment or reha- 
bilitation centers, it should be entirely 
a government operation by gov- 
ernment with government facilities. 

-A second possible use for the schools 
would involve continuing their opera- 
tion on much the same contractual 
basis as at present, with the civilian 
operators leasing them at a nominal 
figure in order to continue the AAF 

work which has attained such success 
during the emergency. 

I think that today all of us agree 
that the United States must maintain 
an effectively large peacetime .Army, 
Navy and. particularly, .Air Force. 
That means some type of mass military 
training, either voluntary or com- 
pulsory. will be necessary. For our 
-Air Forces, we might well continue to 
count on the civilian-Army team to 
supply future pilots. 

Pile* Peel Ciseetlal 

While we cannot accurately antici- 
pate the demands which future events 
may make on aviation in the United 
States, we can and should maintain a 
pilot pool adequate to meet all emer- 
gencies. Prior to our entrance into 
World War II, we had but one train- 
ing center for combat pilou (at Ran- 
dolph Field. Tex.) which turned out 
approximately 275 qualified pilots a 
year. Between World War I and 
the present war, our Army trained 
only about 4.200 pilots, whereas with 
the 64 ATS schools and the stepped-up 
program, more than 110.000 now are 
being trained yearly. 

I do not recommend that we should 
continue to develop military pilots at 
this pace, but neither should' we return 
to the prewar rate. .And, die fact that 
pilots become “over-age,” generally 
speaking, for effective military con 


hat service after they are 26. makes it 
important that we do not delay too 
long in starting our training programs. 

Besides our military training 
schools, I believe we should foster and 
continue Civilian Pilot Training. 
■America today has the greatest air 
power in the world, and it is the youth 
of today who will have to maintain 

Besides providing a backlog of mili- 
tary pilots, a CPT program would 
bring about more popular interest in 
flying, which, in turn, would stimulate 
industry and the advancement of avia- 
tion as a whole. 

Speaking of a military backlog, in 
1940 — more than a year before Pearl 
Harbor— <very youth selected for the 
CPT Program signed a pledge that in 
Che event of war, he would join our 
armed forces. When the war did come. 
CPT was responsible for the fact that 
over 120,000 trained young men were 
available almost immediately. 

Expansion of commerci^ aviation 
will require young, alert, highly 
trained men for specific tasks. We can- 
not depend entirely on returning vet- 
erans to fill this need, for many of 

their career and others will be too old. 
-Although many will have thousands 
of military combat hours to their 
(tredit, this does not necessarily mean 
they will be able to pass the strict CAA 
qualifications for airline pilot, or other 
positions in commercial aviation, with- 
out additional training. To be en- 
tirely realistic, we must concede that 
war-bred, to-hell-with-safety flying 
makes one kind of a pilot; the peace- 
time. safety-is-foremost approach 
makes another. It seems to me there is 
a positive need now to train our youth 
for the future, and I know of no better 
way than .ATS and CPT programs, 
The possibilities for continued use 
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of tbe civilian school training facUitios 
don't stop there — far from k. Tbe pro- 
posals outlined here are merely among 
the most obvious and immediate. 
There is still a third possibility, and it 
is to this one that I would like to di- 
rect all possible actendon. 

In brief, it is that present and for- 
mer operators of these fields, or other 
fixed base operators, avail themsdves 
of the opportunity to purchase the in- 
stallations from the government. 

TroaslaiM a llaa f aatora s 

Speaking entirely personally, it does 
not require too great a stretch of 
imagination to see each of the contract 
schools transformed into a commercial 
operation. Because of variations in lo- 
cation and extent of facilities, obvi- 
ously not all of them are suited for 
every kind of an operation. However, 
let us examine just a few of their po- 
tentialities for a moment: 

/fr veteran^ technical training 
schools. Little or no modification of 
existing facilities would be necessary 
to make the average contract school 
an almost ideal facility for giving 
aviation training under the G.I. Bill 
of Rights. Courses could include not 
only actual flight training but also 
technical training for those who wish 
to become mechanics, dispatchers, 
radio operators, meteorologists, etc. 

The barracks, recreational, and din- 
ing &cilities are completely adequate 
without change. Moderate invest- 
ments in additional instructional 
equipment probably would be neces- 
sary. and aircraft .for the actual flight 
training undoubtedly could be obtained 
from the Surplus War P r opert y Ad- 
ministration at little cost for this 
particular type of an operation. More- 
over, all contract school op^ators have 

classes of various size to know the 
volume of enrollees required to make 
such a v entu re a financial success. 

As comprehensive fired base oper- 
ations. The certain upswing in all 
types of private flying after the war 
will require great numbers of fixed 
base operations. These could be the 
"here today, gone tomorrow,” ooffee- 
and-hambuiger type which was so 
common before the war. or they could 


be attractive, stable organiatioiu hav- 
ing a definite place in the community's 
economic life. We know from experi- 
ence that the former seldom, if ever, is 
either a credit to the aviation industry 
or a desirable business occupation for 
the operator himself. 

We also know from the experiences 
of the handful of prewsir operators 
which fell under the latter description 
that they were a very worthwhile 
business enterprise inde^.* 

I am sure that most fixed base oper- 
ators realize they cannot hope to 
achieve economic success by operat- 
ing off the old. dusty airport of yester- 
year. On the contrary, every effort 
must be made to develop these field 
bases into attractive landmarks which, 
without losing their practicability, are 
as pleasing to the ere as (he modem 
business house. 

The contract schools meet this basic 
requirement very well. Thunderbird. 
for example, might well be trans- 
formed into a fixed base appealing not 
only to the aviation enthusiasts of 

flyers. Certainly its facilities are ade- 
quate for giving all types of flight in- 
struction to hundreds of students. 

PoelllMes Arm tMdy 

Its hangars are large enough to pro- 
vide temporary or permanent storage 
for private aircraft. Maintenance facil- 
ities are suitable for public offering 
of routine servicing and major repairs 
and overhauls. Special flight and tech- 
nical training courses could be offered 
to those who wished to live on the field 
and complete their instruction in the 
shortest possible time — the existiitg 
barracks, dining, and recreational fa- 
cilities again being entirely adequate. 

Some of the barracks could be trans- 
formed into showrooms for displays 
of new personal aircraft, or for lease 
to various dealers. Additional revenue 
undoubtedly could be realized by con- 
verting some of the facilities into a 
public restaurant, and by combining 
and remodelling barracks into attrac- 
tive quarters of the hotel or auto-court 
type for temporary guests. 

As air colleges. It seems quite likely 
that the postwar “Age of Flight” will 
have to provide for the thousands of 



Ufl 


'teen-aged youngsters who will 
to make aviation their careers. Tfej 
may be interested in becoming taj. 
thing from aircraft engineers to 
. instructors, and I see no valid ttaxe 
why certain of the contract 
might not become, literally, aviafia 

It would be possible to offer traini^ 
in any phase of aeronautics, not at il 
unlike that now available in any of fix 
arts at the average university. B; 
maintaining high standards of instrw- 
tion it would be possible to award k> 
grees based on the grade or credit sjr 
tern, so that students could be aca^ 
ited either from a liberal art 
sity to the aviation eoU^e or ' 
without sacrifice of standing. 

Such an operation undoubted; 
would require converting a large oom- 
ber of the barracks into addititKXl 
classrooms, but a sufficient nuoa 
might be retained almost "as is” 
those students who wish to live at 
school. Once more, it is obvious t 
a majority of the present coot; 
school facilities are completely sai 
factory without modification. 

These premises and conclnui 
which we have offered represent 
incomplete job of exploring the ra 
of possibility for the contract schooTi 
future or, for th^ matter, the fotse 
of fixed base operators. But it d 
serve my primary purpose to point 
that r^ardless ^ the particjar tjft 
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chooses to establish, die physiczd 
erties of the average contract sdoi 
fit in rather well. Barracks, 
tiring pools, athletic facilities, 
tion halls, dining rooms, att 
landscaping — all are on the plus rideif 
I am correct in my assumption tU 
airports must keep step with the dd- 
nite architectural trend toward 
tores which are designed for eye if 
peal as well as econcxnic practicahdiq. 
They are also items to which ibca 
planning postwar fixed base opentkri 
should give serious consideratioB. 

Rather than be pessimistic over tk 
future of fixed base operations, li^il 
because so many of our youth hsx 
been trained to fly by the 
forces, I am optimistic when I 
about the additional milHons wb 
want to learn to fly so that diq 
can take an active part in the coanff 
Air Age. I feel certain that the 1^, 
gressive 'fixed base operator — tbe 
who is willing to ineorporate itnag 
tion and a touch of the future b 
place of business — has ample opfo- 
tunity to become a financially soce^ 
ful cornerstone of our postwar s»i 
tion industry. That industry needs h 
' and should do everything pMsflih 
help him become firmly established. 
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legerdemain has recaved more 
widespread and deserved rec- 

that which skyrocketed 
rcraft production from 
fightly more than 2,400 planes in 
— o 86,000 in 1943. This prodoc- 
itacle wins a permanent place in 
r. Similarly, the constantly im- 
I design of our warplanes has 
c a familiar story through liter- 
illy filousands of newspaper and maga- 

•t snrprisingly little has yet been 
aid about the research and rtevelop- 
nental work without which better de- 
igns could not have been evolved nor 
irodoction sharply increased. To an 
xient that all loo few persons realize, 
escarch has accelerated improvements 
the performance of American planes, 
alerially aided in the simplification 
if designs, with consequent production 
added to the common knowl- 
ie science of flight. 

Among the "Big Three" of govem- 
iiental aeronautical research — The 
val Air Experimental Station at 
ihdelphia, the Air Technical Serv- 
Command at Wright Field, and the 
lional Advisory Committee for 
.erOTautics— only NACA has as its 
pecific purpose and basic raison d'etre 
development of the science of 
ligH mth equal r^ard for all of Its 
ite, commercial, and 
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rMiliiwIiil W0 tR by NACA o« esH^msibllityt «o*Ub 9*. stability, 
eo a trol, aod atbar pri m ary problaais, has b«aa a vital factor In 
Amoriegg air sapromocy. provio^ ooad for a sostalood program 
to hoop enr load. 


embryonic when the scale model and 
niockup are built. Tbe task of NACA 
is to provide the fundamental data on 
which a new design is based and to 
assist in the research and testing work 
to bring the airplane to a satisfactory 
completion. In a very real sense, then, 
N.ACA serves as a technical midwife at 
the birth of American planes. 

NACA performs its research duties 
at its own laboratories, coordinates the 
research done at other government- 
owned laboratories with that done at 
Its own. encourages the conduct of 
research by other organizations and 
even by individuals, and in some cases 
— notably in the case of institutions, 
universities, and the like, that have 
suitable personnel and equipment — it 
supports all or part of their work. The 
N.ACA’a three research centers are: 
l-ingley Memorial Aeronautical LaI>- 
r>ratory at I-angley Field, Va.; Ames 
Aeronautical Laboratory at Smmyvale, 


Calif,; and the Aircraft Engine Re- 
search Laboratory at Qcveland, Ohio. 

Oldest of these three is Langley 
(LMAL), for many years the only 
one. And many people have grown 
so accustomed to thinking of the Lang- 
ley Laboratory at Langley Field that 
they merely call it Langley Field, quite 
ignoring the fact tliat (he fiehl is not 
a research center at all but an impor- 
tant and busy operating Geld of the 
Army Air Forces. 

The Langley Laboratory, as the 
longest established, has developed most 
fully. Here the methods of organiza- 
tion and of work were first tried; 
here the first of the modem equipment 
was conceived, built, and proven to be 
workable as planned. The laboratory's 
history is a story of continual reach- 
ing for better, more accurate results, 
more usably expressed. This research 
has not been the research of fiction in 
which men lead lives completely di- 


Tbe Act of Congress which set up 
lACA' in 1915 clearly gave tlie com- 
'ittw dtc entire vast horizon of aero- 
tics as its theater of operation. The 
f of N.ACA, said the Act, shall be 
'supervise and direct the scientific 
ly of the problems of flight with a 
practical solution". The 
iincaiit words in tiie statement arc 
entifie study” and “practical solu- 
I. as any aircraft manufacturer 
attest: for from NACA scientific 
ly ha« resulted the practical solu- 
I to pioiilems which, left unsolved, 
o*«ld have made the 400-mi.-plus war- 
a ii.-am, the flivver plane the 
***** ''opes, and today's air com- 
pu.-riy visionary. 

”“** • •• minate in the minds and 
1 the dr; -.ng boards of aviation engi- 
wrs ail.: lesigners. They are still 
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vorced from the working world. 
Rather, it has been a continuous en- 
deavor, in close association with its 
world, to perceive the trouUcs that will 
distress the aeronautical world to- 
morrow and the day after, and the di- 
rection in which that world will de- 
velop. and to have ready against those 
days remedies for the troubles in order 
to expedite the development 

After Langley had become thor- 
oughly established, the center of grav- 
ity of the aircraft industry began to 
shift, with the West Coast becoming a 
new center. The long-distance hand- 
ling of the problems of this new group 
was believed to be basically wrong, so 
a new laboratory was established to 
give more prompt service to the West- 
ern aircraft industry (see page 123. 
Oct Aviation). Known as the Ames 
Laboratory, this installation started 
with all the experience of the Langley 
Laboratory behind it. and its equip- 
ment repr es ents the best prediction that 
could be made of the needs of the grow- 
ing industry. 

Similarly, the problem of studying 
aircraft engines, with their almost in- 
finite number of special problems, grew- 
so great that a separate laboratory, 
especially equipped and located more 
nearly in the heart of the industrial 
area of the country, was constructevl. 
Here again all the experience gained 
at Langley was used to make the new 
Aircraft Engine Research Laboratory 
among die best equipped in the world. 

The lau^ley Laboratory remains the 
original Committee Laboratory and is 
stin the largest of the three, both in 
personnel and area. It is not allowed 
to rest or become old fashioned; in- 
stead, it continues to pioneer with new 
ideas, new equipments, and new serv- 
ices for the aircraft industry. 

Research woric on the problems of 


Sight conducted at Langley is done In 
one of the three departments into 
which the laboratory is divided. The 
.‘Administrative Department handles 
administrative work, and the Technical 
Service Department provides all those 
technical services, drafting, designing, 
shops, and tools that are required by 
the Research Department in its work. 

In order that the research efforts 
may be handled more efficiently, gen- 
erally similar problems are allocated to 
one or another of eight groups, or 
divisions. Each division has a staff 
of specialists and its own wind tunnels 
or laboratories. The eight divisions 
are as follows: Aircraft Loads, Com- 
pressibUity Research. Flight Research, 
Full-Scale Research. Hydrodynamics, 
Physical Research, Stability Research, 
and Structures Research. Each divis- 
ion has made large contributions to 
aeronautical science, as well as to the 
development of specific planes, engines, 
and equipment 

Luba f t ory Triamphs 

The Compressibility Research Divis- 
ion has, for example, increased die 
knowledge of the airflow anyind aero- 
dynamic bodies at high speed and of 
the methods for designing or modify- 
ing those forms so that it will be possi- 
ble to avoid the violent increases in 
drag and structural loads that accom- 
pany the development of compressibil- 
ity effects which occur when approach- 
ing the speed of sound. 

In this work, the problems of high- 
speed flight and the effects of com- 
pressibility on aerodynamic forms and 
bodies of all types, and more espec- 
ially on wings, cowling, and fuselage, 
are studied both expe rim entally and 
theoretically. 

It was discovered, for Instance, that 
even with the best forms of N.^CA 
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cowlii^s, compressibility effects 
cowls themselves began to be i__,. 

aUe at speeds of about 320 mph. Is. 
creases in drag and other trouble ip 
peared. study was made in thegfi 
high-speed tunnel, and the g 
the trouble was found in the fonn g 
the cowl, which made it necessary hr 


wing I 

sonic spe^s during part of its Mie 

were made in the cowl until a fonn m 
obtained in which the " 
much iniproveil that the coinpressila&i 
effects disappeared, 
is in general use on most high-ipu 
airplanes using radial, aircooled s 
gines, what is known as the C-tyy 
cowl, which is free from compresaU 
ily effects at sea level up to speeds 
l>etter than dOO mph. 

For many years, there has been is 
tense interest in the question of vh 
sections should be used in the blades i 
propellers. Most propellers Cure . 
such high speeds that it is quite con 
mon for the lips to reach or nee 
the speed of soimd, in which os 
compressibility effects 
guise of noise and vibration, la add 
lion to the compressibility effects 
the tips of the blades, there are >1 
compressibility effects at points alo 
the blade. This means that the fbn 
of the cross section of the blade is n 
as to cause the speed over die bla 
be above the speed of sound at ' 

Sections calculated to make tfw i 
of the air at all points over die b 
remain below the speed of somd 
been investigated. In 1934, the da 
relative to some new secdoos of di 
type for use in propellers were pi 
lished, but the sections did not ncs 
very wide acceptance by minnfati 
ers. The work of further imptons 
has continued, and propelln teak 
are available today that are modi i 
perior to the one proposed is IK 
Nevertheless, NACA persoond « 
gaged in this work were, quite indi 
standably, excited when they ta 
that a section from the propdlet Hi 
of a German Me-IlO, shot ion 
1940, had a section identical wWi o 
of those proposed in 1934. 

It was in this division that the i 
demonstration was made of the M 
mental character of eompresoH 
effects on airfoils. These efi* 
called for serious consideration, • 
so much because of the local 
of the speed of sound, but becaw^ 
the separation of the flow thd 


gener 

been devised that are r elativdy 
from the occurrence of compiw* 
effects and which consequeiwi 
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etier adapted for use in high- 
irplanes. NACA low-drag air- 
incorporate the results of this 

mk. 

For the past several years a study 
IS been conducted of the ram-jet 
llieory in connection with propulsion. 

found that serious trouble was 
being encountered in the cooling of 
bigb-speed airplanes in which there 
• ■” 'or directing How of air 
cylinders, because the 
idocity of sound was exceeded in the 
around the baffles. New baffies 

been deviseil in which these com- 

pccsribility effects are avoided and, 
' the cooling effect of the air over 
it engine is increased, the drag of 
airplanes has h ce n correspondingly 

the aid of the big wind tunnel, 
die Full-Scale Research Division be- 
1938. to investigate the causes 
«f poor performance in airplanes. A 
' ipped of all excrescences and 
vitb its nose faired to a streamlined 
placed in the tunnel, then 
scoops, slots, cowls, flaps, 
and octier projections, which had been 
removed, were added one by one, and 
dieir effect on the drag of the airplane 
as determined. 

Uuch to the surprise of aeronautic 
gineers, it was discovered that rela- 
rirdy small objects produced great in- 
drag in many instances. So 
attention was given to reducing the 
increased drag by improving the form 
of the object. Here again the research- 
ers had surprises in store for tliem. 
For example, it was found that the 
drag of a scoop of small dimensions 
ohen could be very much reduced by 
^^ing the scoop to several times 
its ordinal dimension, providing the 
fail shape was aerodynamically sound. 

Ilie division discovered that the im- 
port^e of compelling air to leave 
Hie Ulterior of the fuselage or wings 
«» the proper positions had not been 
iolly appreciated. A stream of air 
out of an opening at one noint 
increase the drag very e 


“^y : yet the same stream of air from 
«pnw location would have no effect 
striking reductions in drag have re- 
wlted from attention to this one appar- 
«iy minor point 

In the course of this work, the effect 
“ drag of the presence of scoops, 
toopics, guns, landing gear, and 
itenaas, as weU as other parts that 
w normally be fitted so that they 
'nject from the airplane, was worked 
n. Finally in 1940, a report was 

in which all that was known 
‘ regarding the effect of 
s was collected and put in a 
r the use of designers. 

‘oe e«ect of this work on aeronau- 
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tical progress has been quite coitspicu- 
ous. When it first began it was quite 
common for the decrease in drag ob- 
tained by cleaning up in the full-scale 
tunnel to bring an increase in the speed 
of from 10 to 60 mph. Of late, the 
gains have been uniformly smaller and 
the aerodynamic cleanness of the pro- 
jections from the body of the airplane 
has been noticeably better, ft is evi- 
dent that- this basic research is finding 
its way to every-day production use. 

Through this process of cleaning up 
in the full-scale tunnel at LMAL have 
passed almost every U. S. military air- 
plane of the past six years— certainly 
all of any importance in the prosecu- 
tion of our present war. The series 
starts with the Brewster Buffalo, and 
includes the Vought F4U Corsair, the 
Grumman F6F Hellcat, the North 
American P-51 Mustang, the Bell P-63 
Kingcobra, and other craft whose 


names aud performances must still re- 
main unpublished. 

In the 19-ft. tunnel, work has been 
psi. — are of intricate construction and 
stability of nearly all of the new mili- 
tary designs. Models used in this tun- 
nel — a pressure tunnel operated at 35 
psi. — are of intricate construction and 
quite large. They usually are fitted 
with active propellers driven by elec- 
tric motors, and it is necessary to fit 
remote control devices for operation 
of the elevators and rudders. The 
equipment used in these tests is ex- 
tremely complex, but it makes it possi- 
ble to measure a great variety of 
quantities. 

In the two-dimensional tunnel, oper- 
ating under a pressure of about ten 
atmospheres, work has continued on 
the improvement of airfoils. The 
effect of this work can be appreciated 
{Turn to page 246) 





•lepartnieiitK than was the case after 
the last war. Several companies have 
created an adiiitional division to handle 
overseas operations. Because of war 
and manpower conditions, much of the 
export development is tn the planning 
>ta^, but many concerns which never 
have paid much attention to export are 
Setting themselves export managers 
and paving the way to start operations 
as soon as the green light is given for 
private foreign trade. 

In fact now is the time for a com- 
pany to line up a good man to head its 
export department, if the organization 
does not already have one. If he is 
new at the business he should join the 
nearest Export Managers club, tiie 
Foreign Credit Interchange Bureau, 
and any other foreign trade organiza- 
tion that can aid him in "Icnowing hi.s 

There are some coiiipany president.*, 
who in their tyro consideration of 

place too much weight on the pertinent 
nationality of the prospective export 
manager — rather than on his experi- 
ence. Numerous persons who initiall}' 
came here from other countries to get 
their education like to remain in the 
United States to take positions in ex- 
port work. But many of them have 
had no previous business experience 
either here or in their own country. 

Overseas buyers often can testify to 
the pitiful manner in which their ship- 
ments. drafts, and the like, have been 
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HOW TO GET YOUR SHARE 
Of EXPORT SALES 


By RAYMQND L. HOADLCY, 


H«r*'s wkaf d» fer mzwvrs to maoy «t tiM problems faei«9 ovary 
’ distrlbotor who worts port of tbo vltol foroigo 


tribnie that will count. 

Manulactuvers who get into foreign 
iiuirkc^ first with products that arc 
within the buying power of other 
1 >eop 1 es- will reap the benefit of the 
overi-eas deiii.-ind that lies ahead post- 

In our two preceding articles on 
i'ave%n»t ra O s faiuors. we pointed out 
liuw civilian transport has broken 
down the world over ; Itow huge trade 
balances are licid in this country by 
' n America, India, and other trad- 


tlie industry faces 
competition from Great Britain, Can- 
ada, and elsewhere, meanwhile gaging 
the probable amount of this compe- 
tition. Now. in concluding our series, 
we'd like to aid in charting a course for 
Che aircraft producer who seeks a niche 
ill Uncle Sam's Andutious postwar 
foreign trade program. 

The manufacturer who enters for- 
eign trade should expect — and plan — 
«6 do so on a permanent long-range 
basis. He should be prepared to pro- 
tect and support his export program 
thrpugh its initial critical stage. He 
iiuift weigh, pro and con, the ad- 
vantages of (1) indirect exporting 
through experienced professional ex- 
port middlemen, such as manufactur- 
ers' expert agents. (2) having a com- 
bimipn export manager, or (3) set- 
ting* up his own export oiganization. 

Study must be -given to the suita- 
bHtty of particular planes, parts; acces- 
•wivies. *Ahrt tnstrTTfitents for the wiatlrets 


to which they are destined, and ifiquiry 
must be made into the ability of con- 
signees to pay for shipments in a 
reasonable time. 

T1ie first avenue of approach may be 
to a banker who operate.*: — and possi- 
bly has branches — in the chosen terri- 
tory. The nearest brand) of the 
Bureau of Foreign & Domestic Com- 
merce of the Departmeni of Commerce 
should also be consulted. It will be 
found that both the banker and the 
Bureau are equipped to furnish up-to- 
date information on overseas market- 
and their possibilities. From the mass 
of credit information which they have 
at their finger tips — all carefully docu- 
mented and regularly revised— they* 
are able to provide confidential opin- 
ions on the honesty and financial stand- 
ing of overseas importers. 

Your banker *may advise that a 
representative be sent to study the 
prospective foreign markets, to collate 
information, and to collect orders. If 
the manufacturer cannot afford to do 
this, he still may avail hin>self of the 
services of the many export houses 
- that specialize in such operations. In 
that case he may be rdieved of the 
financing problems, since these hou5 


Diarketing of the finished prodm 

Officials of the foreign common 
bureau can furnish reports on fit 
tastes, buying habits, and puichz^ 
{•ower of the populations of rm 
countries. They can supply | 
answers, regarding specified ford 
areas, on such business condidotu 
exchange restrictions, trade contrt 
effecis of trade agreements, tarll 
laws, and regulations. 

It is equally important for the n 
foreign trader to assess the many fafl 
t)rs entering into the cost of erxporliiij 
Some of these costs appear sauU 
Itecome large in the tiggregate. GoedKi 
cannot always l>e sold f.o.b. tlie [acta 
It may be necessary to quote fas. 
ireevtlongside ship — American port 


: their 


nmes will be purchased to the 
■ ipproximately 75 percent 
urse. The bank finances the 
r's out-of-pocket expenses 
terials and labor, and the 

r finances his real over- 

nd and profit. 

The bank will, on occasion, accord- 
f ta vice-president Eugene LeBaron, 
■anre the remaining 25 percent but 
rs]i full recourse. To date such 
has been used by American 
acturers on many different types 
ds. 

iposc. for exaniple, an aircraft 
acturer wishes an export loan 
the bank. The application is 
U and reviewed by the cheers of the 
If the project makes sense 
si if enough exchange will be avail- 
lo make repayment, ’nien if more 
$20,000 is involved, it is put 
r the lx>ard of trustees in Wash- 
n for approval. The bank also 
. revidving credit line, limited to 
90, which can be turned < 


is now before Congress 

3 around $5,(^,000.000. 
Its would supply ad<(itional funds for 
Biadng private export enterprises. 
I* trend is definitely towards ad<Ii- 

I financing the small exporter. 

Many more American manufactur- 
■s are developing their own export 


However, if the exporter wishes to 
build tip his own foreign business he 
must again sede information from his 
banker on the various credits under 
which exports are financed. He will be 
shown how documentary bills of vari- 
<nis types are used. Actually, it is 
usually found thar the banks will assist 
in financing every phase of trade, from 
the Dureha&ine* of raw rWaterhil c tn the 


with good records for 
business ability, but po5 
capital; and (3) provides credit 
Latin American banks for the 
lishment of letters of 
authorizing payments ag 
cates of com^etion, w, 
ceipts, or other so-called “tnl 
ments.” 

The bank is planning to _ 
foreign trade through a 
agreement with the inanufactmw. 
der siKh a line of credit, the 
Import Bank purchases or 
the promissory notes or other 
lions wWth the foreign 
elves to ’the' 'Amcri ' 


handled by inexperienced personnel. 

Many export departments are too 
prune to rely entirely on their nianu- 
fatcurers’ representative as to the ad- 
visability of extending credit to over- 
seas buyers. .\s a rule, any foreign 
concern that desires credit should have 
to submit data to prove it has been 
granted credit by other American sup- 
pliers or has fully met its obligations 
over a period of years. .Mthough some 
well-established foreign buyers have a 
natural tendency to f^l piqued if their 

fully check references, especially of 
those who give the names of firms here 
which do not readily “check in the 

In conclusion, it is well for all ex- 
porters or potential exporters to bear 
in mind that in the long-run American 
exports will be limited by the imports 
we take from offier eountries. This 
is a fundamental of foreign trade. Any 
foreign nation can buy from us only 
to Che extent of the dollar exchange 
which can be made available to its 
Importers. If we consistently sell more 
to a certain country than can l>e paid 
for, someone here is not going to be 
paid. 

If the aircraft industry intends to 
become a factor in .\merican foreign 
trade, it should join all other traders 
in vigorously supporting the principle 
of two-way trade as the only means of 
building up permanent and healthy 
foreign markets. 
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DESIGN ANALYSIS OF 


The North American B-25 Mitchell 
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HE OITSET of tlie war. Hie 
n Am«rican B-25 Mitchell 
. 11)1 bomber series has earned 
-• renutation in the hands of 
■ aited Nations pilots in all theaters of 
■ Designed in 1939 and first 
in l<>40, this plane has been de- 
veloped tlir.iugh a series of changes 
fougbi about by tactical needs. 

models oi the Mitchell to 
nliat are the B-25H— .nit- 
miong production planes for 
5 esctreiiiely heavy armament — and 
e B-25J — latest improvement on the 
■‘final medium bomber design. 

afe pointed examples of North 
nicrican - clesign policy of ease and 

l»«f the Mitchell vk^' maHofactural 
n the liaei. ..{ 48 major assemblies, 
ay one (.1 which, theoretically, could 
e tnodificil without necessarily affect- 

‘VIATIO.V, March 1!M'. 
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ThI* disNitetiv* qiia-bristliKq mcdtain bomb*c — first warbird to 
drop "•99a" OB JopoB— bos 0901* ond 09aiB ptayod a •triklB9ly 
•#Bctiva rolo ia for*1lBB9 war porfermoBCOS. Horo'* a msafry pro> 
•OBtatiOB of batie E-2S mokoap footBros oBd comporotiw* detail* of 
modoli H aod J. . . . Tbo lltb ia AVIATION’S poorlosa 

dosi9B aBalyais sorio*. 


In both models, firepower has been 
increased by addition of a tail turret, 
waist guns, moving the upper turret 
forward to improve field of fire, and 
two fixed forward-firing package guns 
on each side of pilot’s compartment. 

Nose of the B-25H is fitted witli 


four machine guns and a 75 mm. can- 
non ; the B-25J with two machine guns 
— one' flexible and cme fixed — protrud- 
ing from the bombardier's enclosure. 

Tactical purpose of the B-2SH is 
primarily for low level attack and the 
destrtiction of land or naval materiel 
targets, in support of ground, air, and 
naval forces. As a dual purpose plane, 
it can knock out surface forces protect- 

119 
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vHk all-motol aou oad 75 mra. eoono», hot diwtomiom idooHoot to t he n 
thoom obon arompf that rf/itaoes cootoriiomt ol mm t r htti ood 

Mcvtt toad l ag wkoa/t it 2 ia, ^raotar oad orar-ott laa^th h 2 ta. taaa. 


AVIATIOH. 





pilot, uppi-r turret gunner, caononeer- 
naviyator. waist ^nner, and tail {gun- 
ner. Pilot, co-pilot-navigator, bombar- 
dier, upper turret ftitnner, waist gun- 
ner, and tail gunner man the B-25J. 

Both bombers now carry consider- 
ably more armor plate to afford maxi- 
mum protection for the crew and vital 
equipment. Provided also, is a rubber 
lifeb^t. emergency equipment, pyro- 
technics. and the usual oxygen eqnip- 


Ceater Se c t l a a Streetore 

Backbone of the B-25 is the bomb 
liay section, built integrally with the 
wing center section. To resist a major 
portion of fuselage bending loads car- 
ried by this section. 24ST H-shaped 
extruded tower longerons and Z- 
shaped upper longerons are employed. 
Kore and aft fuselage frames, to which 
longerons attach, are composed of 
24ST webs rivete<1 to right-angle alloy 


extrusions. These frames are attached 
to front and rear wing spars and serve 
to introduce flight loads into the fuse- 
lage. 

Intermediate similarly constructed 
frames serve as attaching members for 
the bomb rack structure which is 
stressed to carry part of the fuselage 
loads. Top fuselage frames in this sec- 
tion support bomb hoisting loads. 

Sides of the bomb bay compartment 
are additionally supported inter- 
mediate frames, plate ribs, rolled Al- 
clad stringers, and channels. Bomb 
rack rails which support bomb loads 
are bolted to bomb rack attachment 
frames. Roof of this compartment 
ulso serves as the floor of a crawlway 
which permits crew travel fore and aft 
during flight. This floor is .032 24ST 
Alclad stiffened by hat-shaped rolled 
angles and extrusions. Transverse 
shear loads are borne by the floor 
along with the top fuselage skin. At 


this section the fuselage is skinned wiiji 
lap-jointed 24ST Alclad varying fr* 
.032 on top to .05 1 on the sides. 

Bomb bay doors have inner aai 
outer skins. Inner skin is a sii^ 
panel lightened by circular cutouts, a- 
lachetl to a framework of stringers aol 
frames. Outer skin is riveted to aid 
supported by the same frame«a^ 
Doors are hinged to the adjtuniig 
structure at three points. 

Wlaq C eater SeeMei 
The wing center section is attadud 
to anil supported by the intermediatr 
fuselage section or bomb bay compan- 
ment. Two main spars, front and rear, 
serve to resist spanwise bending 
and extend 157 in. on either side oi 
fuselage centerline. 

Spars consist of 24ST alumihnir 
alloy webs, .081, .064, and .051, » 
which extruded capstrips are rivetei 
A firewall of .019 stainless steel acts 


B-2SJ freaf firaafee* frame wmmblyi ff eed 2) fomberdfer's eee/esere Qnd escope AofcA, respectrrefy, (3 
9ed 4 ) pffef's compaHmmnt eec/ewre and eseope AofcA, respeeffvefr, ond (S) fvse/oee froef /over ooembfr 



,4 a douWer and extends along the 
-j->sani side of the front spar web be- 
L:,vl the engines. F-xtrudetl stiffeners 
lolled and riveted between the ctip- 
arip, strengthen the webs. 

Uwl''’S sear beams between front 
exi rear spars begin at a point 97 
in. ironi fuselage centerline, .tn.l con- 
4 *, of .051 24ST Alclad weh.s and 
^ical 24ST extruded stiffeners. 
Muched to the lower part of landing 
fcar beams are gear lock fittings and 
icnical brace fittings. Vertical load 
« these fittings is applied to the web 
hr means of adjacent vertical stiffen- 
os Purpose of the landing gear beam 
eiii resist vertical loads when landing 
i-l while the plane is stipporteil on the 


ground by mctiit' of the landing gear, 

gas wel). is located lietween front anti 
rear spars .and extends outward from 
the fuselage for a distance of 97 in. 
on each side. This member sejiarates 
the two main fuel coniparlments an^i 
carries some of the flight loads. It 
consists of an .081 24ST Alclad web 
and 24ST hat-shaperl stiffeners riveted 
at 10 in. intervals. 

Six center section ribs ilistribute a 
major portion of landing gear fitting, 
landing gear beam, and engine mount 
fitting loads. Wing joint plate-type 
ribs at each end of the renter section 
xerve to redistribute the normal shear 
and torsional moment from outer panel 


to center section. I'hev are loriiied 
principally of .064 24ST .\lclad, and 
arc supported vertically hy stiffener.s. 
Similar ribs placed 97 and 133 in. from 
either side of fuselage centerline are 
made. resi>ectively, oi .064 and .091 
24ST .Alclad and aid in distributing 
landing gear and engine mount fitting 
loads. 

Upper center section surface is 
skinned with 24ST Alclad from .032 
to .081 thick, riveted to ribs and 
tran.sversc stiffeners, butt-jointed 
spanwise and lap-jointed chordwise. 
Lower center section surface is fitted 
witli .051 and .064 24ST panels, re- 
movable to provide access to fuel cells 
located in the wing. Panels are stif- 


3-2SH front fmnlogt framt oanmUy: (I) Hood, (2) oowliag. ploto. (tO) pilef% floor. (II) lurrmi i/recfiirc tuppor*, (12) 

(3 and 4) pi/af't mnafontrrn and ntcopn hatch, mspnctirnly, futofagn front bottom aasombJy, (13) front mnfronen hatch 

(S) /vf*/o 9 V tap. turret gunnnr'r compartment. (6. 7) futetage cover and ladder owmbly (14) note aheel door, and (IS) 

Irent ride anemblier. ff j armor ^ate Hoof, (9) dehedor lower note otrenti/y. 
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ieoed cliordwise by hat-sociiuiied form- 
ers and by tpanwise stringers. Fuel 
tank securing fittings are attached to 
inner surface of the panels. 

Center section leading edge is con- 
ventionally construced of rolled 24ST 
Alclad skin stiffened by stringers and 
supported by formed nose ribs. In- 
tx»rd flaps constitute the center sec- 
tion trailing edge. 


Pvselage Forward Soetioo 

Forward fuselage section extends 
aft from the nose to the bulkhead at 
front end of the bomb bay. This sec- 
tion consists of the hinged hood and 
fixed lower '‘front" section on the 
B-25H. or bombardier's compartment 
on the B-33J, and pilot and upper 
turret contpartments on both models. 


Main bulkhead for support of nose g«' 
fittings and pilot's compartment anntr 
plate fittings, is located at rest o* 
front section. 

Pilot’s cockpit enclosure is made « 
Lucite or Plexiglas, and glass sheA 
set in metal frames and sliding 
Floor section is an integral strwtBrn 
feature of the fuselage. The 75 iw- 
cannon on the B-Z5H is in the ets^' 



«jy used by - the bombardier on the 
B-iSJ. The cannon housing is on the 
left ude of pilot's compartment under 
the cockpit floor, and serves, structur- 
as a torque-box. 

Cannoneer's compartment on the 
B-3H is kno'vti as the upper turret 
compartment on the B-25J, and is 
located behind pilot's enclosure. It 
includes the front entrance hatch, 
opper turret guns, and on the B-25H is 
esri as the loading station for the 

Four longerons are the largest single 
lcad.carrying fusel^e members, and 
beat axial tension and compression 
lotces due to action of bending. Shape 
and size of each depends on the load 
carried., and except for the extruded 
lonferons in the bomb bay aissembly, 
thty consist of channels formed from 
24SO Alclad sheet later heat treated to 
24ST, 

Two lower longerons extend the 
iall length of the fuselage. They are 
coaiinuous within individual fuselage 
sections later bolted together to form 
:i nmniog fusel^e structure. In the 
Si«l portion of the front forward sec- 
nos, the left longeron (on B-25M and 
J I is a 2-.shaped mentber-formed of 
Alclad filter heat treated). Be- 
caose of higher load factors, thickness 
O' die corresponding right lower long- 
won U increased to .091. 

F^ the front forward section ex- 
tinding back through pilot’s compart- 
iiiew to front bulkhead of the bomb bay 
'othon, lower longerons are down- 
^-aangc<l .064 24ST Alclad chan- 
nd m^bers, reinforced along the 
fain side flange by extruded angle. 
“ apptoxiiiiatriy the middle of pilot’s 
'«npartTO„i, an .Ofll rear section is 
‘Pl'ced in w ith a .064 doubler of the 
material. 

True np|,..r longerons in the for- 
**t<l aectioii are located only between 
U«bomb.b:,. and pilot's compartment 


rear bulkhead and are .091 24SO 
formed channels heat treated to 24ST. 
They are otherwise replaced by mem- 
bers known as bombardier's rails and 
pilot's rails, and serve as upper ex- 
tensions of the longerons. “Breaking'’ 
of the upper longerons and continua- 
tion of the structural frame on a lower 
plane is made necessary by the cutout 
for the gla.ss enclosure in pilot’s com- 
partment- 

Each pilot's rail runs longitudinally 
along the side of the fuselage, just be- 
low pilot's side window. Rails are at- 
tached to the fuselage finishing angle 
at the end of the gun turret compart- 
ment. extend forward, and are con- 
nected to the front bulkhead of pilot’s 
compartment. Each is a downward- 
flanged L-shaped channel member of 
.091 24SO Alclad sheet (later heat 
treated) to which an extruded angle 
is riveted. Forward and aft of a bulk- 
head located approximately at the first 


frame of pilot’s enclosure, loads di- 
minish in intensity and the downward 
flange of the extruded angle is ma- 
chine tapered. 

Pilot’s compartment glass enclosure 
frame is secured by wing channel nuts 
riveted to the inner flange of pilot's 
rail. 

Second forward extension of upper 
longerons is provided by bombardier’s 
rails which extend on each side of the 
fuselage from a bulkhead in line with 
first pilot's enclosure frame to the 
front of the forward front nose section 
on the B-25H. 

On the B-25J, these rails constitute 
the base of 'bombardier's transparent 
enclosure, serve as the main structural 
members of the nose section, and are 
on a lower plane than pilot’s rails. 
From the front bulkhead of pilot’s com- 
partment forward, they are downward- 
flanged .051 24SO Alclad channel 
members (heat treated to 24ST after 
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forming) and are .064 thick, rearwiri 
Except for armor plate, fusel^ 
skinned with 24ST Alclad ra<^i:y 
from .OSi to .025. 

Rear fuselage section includes ile 
portion aft of the bomb bay compan. 
nient. Upper longerons are fUsecii 
channel sections of formed and mby- 
nuently heat treated 24SO Alda! 
tliniinishing 


.(Wl 


Lowi 


> .051 at the ts 




: broken 


It of I 


U-channels of .081 24ST Alclad i 
eted together to form an H-secd 
They are reinforced along the insMt 
flanges by a .091 24ST Alclad douhler 
riveted to upper and and lower flanp; 
of the two U-sections. An addicioni] 
doubler angle of .091 24ST Alclad ii 
riveted to the bottom inboard side of 
the lower U-section for a distance of U 
in. immediately aft of the bomb bi< 
rear bulkhead. X.ower longei 
of the waist gun positions are chaimds 
formed of sheet Alclad of diiiunishiiig 

Rear fusel^e skin is 24ST varyhg 


.064 


.032. dependin; 


stresses involved, and 
fuselage stringers and formers 
usual manner. 

Fuselage frames are formet 
sheet Alclad varying from .032 ( 
depending on local stress or 
which they are to be put as supporo 
for attachment of miscellaneous fligk 
equipment. Except for a few fraiue 
located at points of particu 
or those us^ in attachment c 
ious fuselage sections, they 
channels or angles provided w® 

with holes for pass^e of cabh 
iluits, or plumbing lines. 

Specially stressed frames, o 
lieads, are located at the end of d* 
front forward section where the aose 
landing gear fitting!- are attacbel: 
two frames in the bomb bay compan- 
ment where bomb racks are instaiW 
two at points of attachment of hot*’ 
zontal subilizer to fuselage; and ^ 
which carry lift loads from the mnf 
into the fuselage sides at the poi» 
where front and rear wing .spars psa 
through the center section. Tht* 
frames are generally a web of shed 
metal reinforced by extruded eap*"!* 
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nttd around the web permeter. 
Stringers used in the B-2SH and J 
{gsdages are rolled sections of 24ST 
.tlclad except for a few extruded 
dopes of 24ST. 

fixed Sarfeees 

1 outer wing panel is assembled 
a main spar located at the 33 
ferceat chord line. Secondary false 
extend the length of the panel 
along its trailing e<^K. Remaining 
gnxtere consists of ribs pressed from 5- 
3)S0 and 24ST Alclad sheet, extruded 
jpaswise stringers and 24ST Alclad 4 
■Mn Access and inspection doors are 
pUTided along the entire wing, most 
(firn r on the lower sldti 
Outer main wring spar emsists of 
aboard and outboard sectioDS of 24ST 
diKt spliced with a .064 Alclad doub- 
ler plate Inboard spar section is .081 
eotcrial formed with upper and lower 
U-di^>ed flanges serving as spar caps. 

Thr web is stiffened by vertical rib 
atoebing right'angle extrusions and 
independent stiffener angles. 

Outboard of the wing center section 
ilocliing plates, the web is cut away 
ts permit installation of two oil cooling 
ducts. Each cutout is reinfomied by 
> T-section extruded ring riveted 
irouDd the cutout Inboard spar sec* 

MO is additionally reinforced by an 
H8I 24ST Alclad doubler extending 
between the ribs on either side of the 
aML The outboard flanged web is 
.064 Alclad with upper and lower 
edges formed to provide spar caps. 
Eight flanged lightening holes are pro- 
vided in the spar tip. 

The outer wing flap false spar is 
D40 24ST Alclad with formed right- 
Ja^e flanges for spar caps. Between 
■be endplate and the third rib, the 
ipsT of a single sheert of .040 24STI ' 
•eebon riveted to upper and lower spar 
caps. Inboard web section has several 
cmouls to accommodate equipment. 

Ailerons are supported by a false 
jar of a single sheet of .040 24 ST 
Aklad. Formed right-angle flanges 
« fl« upper and lower edges provide 
caps. The web is stiffened by 
rib attaching angles of ex- 
™ed alloy arranged vertically along 
fle solid web. •» S 

Majority of the 
Fcssed from 24ST 
’4'ying from .025 tc 
•“"rard of the mail 
^ with flanges ri- 


> .040. All ribs 
I spar are pro- 
'eted to the skin. 
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truded angles riveted into place. Ha 
spar is of substantially the san 
struction except that the web 
throughout. 

All ribs are made of .033 24S7 
Alclad with flanges acting as etp 
and stiffening beads pressed In fom- 
ing. Lightening holes and strii^ 
cutouts are also provided. Strineen 
are extruded 24ST bulb angles a 
formed J-sections. Stabilizer sidi 
.025 and .032 24ST Alclad riveted 
the framework. 

Vertical stabilizers are similar ■ 
structure and are attached to tl 
zontal -■‘tabiliser with standard .4K 
liolts at the junction point of fna 
and rear spars. 


spar and false spars are formed so 
they do not contact the skin but are 
attached to stringers by means of clips. 
All ribs are provided with conven- 
tional lightening holes and stiffening 

Wingtips are constructed of three 
ribs and several formers, all press- 
formed from Alclad sheet stock. 
Beaded lightening holes, stringer cut- 


vith 


Horizontal stabilizer is a full canti- 
lever stressed skin structure of pressed 
ribs, spanwise stiffeners, and two spars. 
Front stabilizer spar is a web of .031 
24ST Alclad ^iced to a heavier web 
of .064 material where it covers the 
fuselage. 


Wing flaps of tfae B-2SH and J 
liie trailing edge slotted type, cw 

ihe fuselage. InboanI flaps eztad 
from the nacelle tail cone to tbt nfc 
of the fuselage, and outboard flaps' 
tend from the aileron to the nsctllt 
cone. When in neutral poi 
are sealed by a non-mclallie strip a- 
lached to the upper wing surface, ad 
large slot openings on the lower s 
face of the wing are closed bj B 
fairing doors. 

When flaps are moved to a do 
I>osition, fairing doors swing npw 
l>ermitting flow of air up betwea 
lixed wing and the lowered flap. R 
bing strips of .010 half-hard steel il 
are provided along the flap leadkr 
edge at two places. Actuating tort* 
of each flap is taken by a torque 
which extends into its interior, f 
are supported by, but not hinged b 
torque tube. 

Flaps have power-pressed ribs •» 
spanwise stiffeners. Ribs are provjdal 


tringer cutouts and lightening 
Trailing edge is formed of .032 
Alclad. 

S^ed type ailerons have a front 
and pressed ribs. Conventional 
n^ts are attached to the leading 
to obtain static and dynamic 

.Aileron main spar is 137 in. and is 
ioniied from .032 24ST Alclad sheet 
nto a U-sbaped channel, jo^led on 
;be outside upper and lower cap edges 
D provide for attachment of fabric 
repbeement strips. Rib attaching 
are placed vertically on the spar 
Lightening holes are spaced 
ts entire length. A light false 
provided as a trim tab attach- 
Of meruber. Ribs are formed from 
24ST .Alclad and include formed 
and bottom frames and beaded 
ding holes. 

trim tab. mounted in the trailing 
sip of each aileron, consists of a small 
' airfoil, of rectangular plan view, 
g a U-shaped spar, triangular 
loped ribs, and an Alclad covering. 
Singed at three points to the aileron 
■Jse spar, the tabs serve as control 
nsters in addition to trim units and 
e not balanced. 

Both elevator and rudder spars are 
iormed of .040 24ST Alclad with Ji 
- flanges along top and bottom sur- 
es. Flanged holes lighten the 
BCture and stiffen the spar web. 
ddrr and elevator false spars are U- 
laped, formed from .032 24ST Alclad. 
rTailiug edge ribs attach to these mem- 
bers, and brackets are used to attach 
at three points along the 
lit surface of the spar. Nose skins 
ior both members are rolled from .025 
UST Alelad and are riveted to main 
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spar rtangres and rib cap,. KuiM„ 
nose skins are provided widi 
lightening holes. Rudder and elevatn 
trailing edges are U-shaped members 
of .025 Alclad riveted to the rib tips 
ucted of sbn 


Trim tabs i 
metal in the c 


Mr: (f) Kik. (Z wtd 3) 



_ of the elevators lad 
rudders is grade A mercerized eMtn, 
doped and finished. Covering is at^ 
tached to dimpled holes in the trailb; 
edge rib catstrips by countersunk shea 
nsetal screws inserted through dimpled 
washers. Doped reinforcing tape is 
placed along the ribs before the screvs 
are inserted. After insertion of die 
screws and washers, a strip of finisb- 
itig tape is placed over them to provide 
a smooth surface. 

HacellM Md Meaat 

Engine nacell^ are broken don 

cowling section, front section, and rtai 
section. Engine cowling section ecu. 
sists of a nose ring, cowl formers, and 
cowl panels. Material is alumisnis 
alloy and corrosion resistant sted. 
F ront and rear sections are of conves. 
tional construction and are composed 
of longerons, frames, stringers, ud 
skin. The entire structure is supported 
by the front section frames bolted u 
the bottom of the wing center setlioi 

Nacelle front and rear longerons an 
rolled Z-section members .091 and .061 
24SO Alclad, respectively, beat treated 
to ST condition after forming. Fcaiaa 
are typical pressed members of 24ST 
Alclad of varyii^ thickness and ban 
right-angle flanges and stiffening beads 
for added strength. 

The firewall web is made of staa- 
less steel sheet, spotwelded to a series 
itifTening members of varying site 
cross section. Holes are provided 
accommodate electrical and bv- 
draulic lines. 

The engine mount is X4130 chrome 
molybdenum steel tubing, arc wdded 
into a single unit, bolted to the «iii{ 
structure at four points. The engine 
is attached to the mounting ring be 
cushioned dynamic fittings. Tube di- 
anMerS range from li to 2 io. O. D. ' 
with wall thickness varying frmn -9* 
to .004. 

The B-25 was the first prodieokei 
medium bomber type to incorporated* 
now widely used tricycle landing gear. 

Main landing gear is of the an^ 
1^, half-fork, full-cantilever desi|» 
and is fully retractable into the engu* 
nacelles. Each shock strut com^ 
of a cylinder and piston, shock b^ 
absorbed by air and oil- Pisto o »» 
cylinder are interconnected by 
chrome molybdenum steel torsion li* 
which transmit torsional moments bw 
piston to cylinder. Torsional los* 
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ibrough the shock strut 
tbn>« brace, two trunnions, the down- 
and the main supports. 

47-in. tire is mounted on each of 
cast ahiininum alloy drop-center- 
•Tpe wheel- carried on hardened steel 
pinned chrome 
molybdenum steel forks. All chrome 
molybdenum steel landing gear parts 
«re heat treated to a tensile strength 
160,000— ISO.CNX) Ib./sq. in. Each 

»beel of main landing gear is equipped 
•Tth hydraulically bperatetl, multiple- 
bsk roeul-to-metal clutch type brakes. 

Xose landing gear consists of an 
w-oil shock strut and 30-in. wheel. 
Ijlm file main landing gear, the nose 
par is fully retractable. In retracted 
bwtion it rests in the fuselage under- 
and to the right of the pilot. All 
tvsitm and l.inding loads are trans- 
and re.acted in the same manner 
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nose wheel lias a steering range of 60 
(1^. left or right, allowing a turn with 
either main gear as a pivot point. A 
hydraulic shimmy damper is mounted 
on the strut which also incorporates a 
self-centering device to center the 
wheel when the weight of the plane is 
removed from tlie nose gear. 

HydreuKe System 

The hydraulic system — single-pres- 
sure type — operates the tricycle land- 
ing gear, wing flaps, cowl flaps, bomb 
bay doors, and brakes. Cowl flaps 
have separate control handles for left 
and ri^t engines, and operation of 
either the cowl or wing flap may ^ 
stopped at any desired position. A 
manually operated emergency hy- 
draulic system permits actuation of the 
different sub-systems should both en- 
gine-driven pumps fail, or when the 
airplane is on the ground with engines 
not operating. 

The Pesco 349P hydraulic pumps 
are engine-driven, two-gear, positive 
displacement types witli a pressure 
limit of 1,500 Ib./sq. in. for continuous 
operation, will operate in either direc- 
tion, and are completely lubricated by 
the fluid passing through. They arc 


located on die engine accessory sec- 
tions and either is capable of providing 
sufficient pressure for the system. 

Fluid from the reservoir is forced 
from the pumps througli lines routed 
back to the forward wall of the bomb 
bay where the lines from both pumps 
join. Clieck valves are provided so 

der ineffective the pressure produced 
by the operating pump. The pres- 
sure line continues on from a T-fit- 
ting tlirough a check valve and then 
through all the system lines leading 
to the selective operating systems. 

-\ii independent fuel system is pro- 
vided for each engine. Main source of 
fuel .supply is from four self-seating 
tanks, two located in each wing center 
section between the fuselage and the 
engine nacelle. Front and rear tanks 
on each side are connected by a line 
from the rear tank to an adapter to 
which a booster pump is attached. A 
check valve permits fuel to flow from 
the rear to the front tank and then 

Booster pumps are operated by 



switches on pilot’s control pedestal 
switch panel. An auxiliary fuel sup- 
ply is also obtained from six small self- 
sealing: tanks, three in each wing: cen- 
ter section outboard of the main tanks. 
Front and outboard tanks in each 
group are connected with the rear 
auxiliary tank by a line from each 
tank aft through ^e nacelle to an elec- 
trically operated transfer pump. The 
transfer pump draws fuel simultane- 
ously from the three auxiliary tanks, 
pumps it through a line to the front 
main tanks. 

Each engine is fitted with type G-9 
rotary vane positive displacement type 
fuel pump located on the right-hand 
aft end of the engine. 


section aft of the engine firewall. Oil 
flows from the tank to the eng:ine- 
driven oil pump, to the engine under 
pressure of 80-90 Ib./sq. i 


Syst. 


1 oil ii 


ized i 




the propellers and is taken from the 
circulating oil by a pump, mounted on 
the firewall, which delivers the oil 
under pressure to the propeller gover- 
nor mounted on the front of the engine. 
Temperature of the oil returning from 
the engine is regulated by two thermos- 


tatically controlled type C-8 oil tes 
perature rcg^ilators moimted is ^ 
center portion of ducts which op« j, 
the leading edge of the wing and hut 
outlets through the upper surface d 
the wing just forward of the »i» 


Sartaea Caatral Systen 

A duplicate cable control system . 
installed to actuate rudders, eleraton, 
and ailerons. Each system is so ^ 
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ibc plane. 


sped that loss, through gunfire, of 

hie will not seriously cripple 

Cables arc color-banded to 
sembly, repair, and inspec- 
M of the control system. 

Control forces originated by the 
pilM are applied to the control column, 
Igcsted on the left side of the com- 
pxrnDent, connected to a steel torque 
obe ending across the fuselage and 
laving take-off horns at each end. 
Berator cables extend aft along each 
pdr of the fuselage from control cot- 


h bellcr 


) the 




eve elevator horns. 

Elevators are joined by a torque 
tube connected to each elevator horn, 
and may be raised 25 d^. or lowered 
10 deg. with respect to the horizontal 
stabilizer. A bungee is incorporated 


II the . 


I the 


control column, 
controlled by clockwise 
rlockwise movement of 


pilot’s control wheel. Cables are led 
out of the control column torque tube, 
then aft to the aileron sector on the 
rear wing spar. Maximum upward 
aileron movement is 28 deg., down- 
ward is 14 deg. 

Rudders are actuated by hanging 
type pedala Control cables extend 
aft along each side of the fuselage 
from the lower outboard ends of the 
rudder pedal assembly to the horizontal 
stabilizer, then outboard on each side 
of the stabilizer to rudder sheaves 
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at the outboard ends of the stabilizer. 
Rudders can be moved 20 deg. right or 
left with respect to vertical stabilizers. 
Loss of cables on one side of the air- 
plane will not affect rudder control on 
the opposite side. 

Elevator trim tabs are operated by 
control wheel on the left si<te of pilot’s 
control pedestal. Aileron trim tabs are 
actuated by the forA\'ard control knob 
on the floor of pilot's compartment, 
and the aft control knob on pilot's 
floor operates the rudder tabs. 


B-25H’s and P? 
\Vright 14-cyl. i 

off. The exhaust 
type flanic-dampi 
which protrude 




quirrd to prevent compass 
Nearly all of the wiringr is open type, 
supported by clips and protected, where 

ing. tapf. 


Conduits 


iclos 


engine nacelles and wherever addi- 
tional mechanical support or electro- 
static shielding is necessary. 

A 24v. 34 amp. -hr. battery is located 
in each engine nacelle, aft of the fire- 
wall. Either battery will operate the 
electrical system, induding starters. 

Two engine-driven 200 amp. 30v. 
generators, one mounted on the super- 

1S6 


charger housing of each engine, power 
the electrical system. Each generator 
is cooled by a blast tube leading to the 
generator from just aft of the propeller 
disk. 

Radio Cqalpnoaf 

Radio system consists of the com- 
mand set used for plane-to-plane com- 
munication; radio compass receiver: 
multiplace interphone system ; and 


emergency transmitter for use ia 
life raft should the crew t 
down at sea. The B-23J has 
set for long distance plane-to4s* 
operation, as additional equipment 
Thc command s 


includ 


receivers, combined dynamotor 
supply and modulator, antenna 
and necessary command radio win* 
With exception of ci 
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"?®and set is located in the upper 
idt forward portion of cannoneer’s 
'Ompartment on the B-25H, and in up- 
Pw^^ret gunner’s compartment on 

Raibo compass consists of a receiver, 
control box, azimuth indicator, 
ratable loop, and terminal junction 
^ The receiver unit is a 15-tube 
^^heterofiyne with a wide frequency 
■ ■ located on the forward 


'“ge and i. 

*^IATI0X, Mareh, 1945 


portion of the cockpit floor, on the 
right side of the plane. 

Emergency transmitter, consisting 
of a portable unit with self-contained 
generator. 300-ft. antenna, kite, bal- 
loon, signal lamp, hydrogen generator, 
and parachute attached to two canvas 
bags in which the equipment is stowed, 
is used by personnel forced down in 


Interphone equipment includes an 
amplifier, one jack box for each of the 
seven stations, and throat microphone 
and headset for each crew member. 

Liaison set consists of a receiver 
and transmitter. 



The B-25H has four 
chine ^ns and < 
and the B-25.I it>, 


n .50 cal. ma- 
mni. cannon 
velvc .30 cal 


The cannon assembly in the B-25H. 
consisting of type T-13 weapon 
niountetl on type T-13E2 recoil mount, 
is situated in the tunnel beneath the 
left side of the pilot's compartment. 
Cannon muzzle projects forward 
through a blast tube in the lower nose 
section and the breech extends aft to 

compartment. Cannoneer loads the 
gun and pilot fires it. 

1 he all-inetal nose forms a compart- 
ment for the four nose guns and am- 
munition boxes. Upper portion of the 
nose is hinged to provide access to the 
guns and ammunition belts. Guns 
e chained 


•o gum 


by pi 


installed' t 


■lot. 


••ach 4 


blisters fastened 
munition boxes a 
shelf structure at each side of < 
eer’s compartment- Blister guns are 
also firetl by pilot. 

The upper turret is installed on a 
support p^estal in the aft portion of 
cannoneer's compartment. ITie field of 
fire of the two .SO cal. gtuis in azimuth 
and elevation is automatically con- 
trolled by cams and switches in series, 
allowing gunner to freely follow a tar- 
get without the bullets striking any 
part of the plane. 

Waist guns are flexible, mounted 
on a trunnion yoke, and project 
through a canvas boot in a transparent 
glass blister, one on each side of fuse- 
lage aft of the bomb bay. Each gun 
is provided with bungee cables to aid 


iwriods. 


-Am 


ored c 


shelf aft of the guns and is led to Umb 
through fixed-feed and flexible cfaote> 
Tail installation consists of the Bd 
Type M-7 turret with a twin-j« 
ailapter mounting two Type M2 3( 
cal. machine guns. Feed chutes «n 
c<|uipped with booster motors. 

In the B-2SJ, the four iiom f® 
and cannon are replaced by a Ssi* 
forward-firing .50 cal. gun and ® 
flexible .50 cal. gun. The flexible f« 
operated by the bombardier, is pia® 
in a ball-and-socket mount insoW 
in the foremost point of the nose S- 
rectly above the bewnb-sighting wind®* 
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nose gun is mounted on the 
r oi bombardier's compart- 
uirrel projecting throi^h the 
is fired be the pilot. Arma- 


cal with that of the B-25H model. 

Eqalpateat 

The bomb bay is equipped with 
fixed ladder type racks designed to 
accommodate 100 to 1,600-lb. bombs. 
A special rack may be insulted to 
carry one 2,000-lb. bomb, or another 
special rack installed to accommodate 
a torpedo- Controls enable pilot to re- 


lease bombs from the racks either elec- 
trically or mechanically. A manhole in 
the crawlway over the bomb bay is 
provided for ease in stringing bomb 
hoisting cables and permits inspection 
of the bomb bay during flight. 







>i the bomb bay crawlway- When in 
ise, one is mounted behind pilot's seat 
md the other is attached to the ior- 
vartl corner of cannoneer’s conipart- 
nem ceiling. 

Type AX-R-5 demand regulator is 


r inhales, 
ning a v: 

1 - through the regulal 


:de of each oxygen 

>n of oxygen. .\s the 
diaphragm is inflated. 


then mixes with free air 
governed by an aneroid 
controls an air port and an o> 
port. -At sea level the air port is 
and the oxygen port is closed. As^ 
altitude increases, the aneroid expani 
closing the air port until finally, , 

about 30,000 ft., the air port is c 
pletely closed and the r^ulator is 
livering pure oxygen. 

(■stremeivt and Phetofrophk 
Egaip-Mat 

Instruments on the B-25 are diviiU 
into four general classifications: Vac- 
uum system, airspeed system, engiu 
system, and miscellaneous. Nond 
complement of instruments applioUt 
to a twin-engine bombardment 
is utilized and offers no unusual ia 
staJlatiODs. 

A type K-24 camera is located jns 
aft ot the bomb bay in the fuscl^c 
rear section. Photographs a 
through a window in the fuselage Boer, 
through a range of 50 deg. ion 
aft of vertical. 

Cold WcotW Provisieu 

Three interchangeable Stetrait- 
Warner fuel-air I 
with an output of 50,000 Btu./k. 


Hasting c 

/efing eentre/, (2) bombardiu 
paovi, (3) Not i ng and rantiia 
(4) bambtr^bf booting. vnnfiU 
dafrestar tab,, (S) blowar t> 
tab, adaptmr, (6) bombardiar 
'Atiiatiag oatlat. (7) pi 


parimm 


and (9) t 


. (•) « 




itv itsaioga Aaefing end vajgtilating 
pdtm: (1) Datmtar tor Ml gaa win. 
M, fzi Ario dafrMing haalar lor Ml 
ftmt. (3) ooHt gaa wiadow dalroaM 
madh l d, (I) dafroabat 





• Mta! mtlolMion: (1) Ammunition 
. (2) laad ebafa. (3) ommunitien 
Otar. (4) Syd'Oufic ramota contra/ 
nnblY. (S) Ml tarral aartein. («} SO 
, moehtna gun, and (7) a/actad om- 
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•om openings in the 
ing leading edge, and 
>ps in the fuselage, 
eater is located aft of 


1 hcatc-r extends into the left hot air for defrosting waist and uilj 
action wing and supplies heat windows. Provisions have been us 
oncer’s compartment and up- for use of electric gun-heaters tit 



How May We Simplify 

The Postwar Laboratory? 


FMT III OF A SCAffS 


By K. R. JACKMAN 

CAief Teit £n«ineer. Cemtolldaf^ Ke/tw AircnM 


I an organisation 
— Arthur D. Little 


note active at the present time 

,e relation of research to indus- 

, especially the place of the labora- 
n- under management. 

“ ;s 1 and II of this series, the 
1 has been concerned chiefly 
exposition of the advantages 
1 industry of participation in scientific 
particularly in the aviation 
hsiry, and of the importance, na- 


Mas« production moHiods or« constantly being devised or improved 
by the engineer and the researche r ■ . t o simplify the other men's 
work. But unfertunntnly the kiberetery technicians can’t apply 
such mess methods to their own labors. To expedite these cree- 
tive activities takes something else. And the mentors must ever 
■t "paper work" ts not confused with progress. 


>1 and e< 


of research work of all 

thcr with propaganda in 
nor of research there is necessary a 
udyof the best methods of organizing 
c for industrial aviation 
irposes and of the conditions under 
•h such work should be conducted. 


combining to maintain laboratorie.s do- 
ing work for the whole industry. 

The application of an elaborate or- 
ganization to the aircraft industry in 
the past five years has undoubtedly 
aided plane production. There has 
been a tendency, however, to spend 
considerable time in preparing an im- 


c-looking 


;onsiderably less 


.i- ,-haptc 


ended a 
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.limulate active discussion 
.subject on which little has been 
en as applicable to the aircraft 
rch and development laboratories, 
should be emphasized at the out- 
tat the organizational ideas herein 
tiled are those of the writer or 
lose quoted and do not. therefore, 
''aril) reflect the organization or 
tes- policie.s of the Consolidated 
ee Aircraft Corp. 

In the aviation industry, as in most 
i the large industrial enterprises, 
-re has been a remarkable awaken- 
to the value of research and test, 
1 a still more phenomenal growth of 
«rch and development laboratories, 
: to the national emergency. Many 
onainical corporations which were 
t provided with research facilities 
rctofore are making such provisions, 
"le small corporations and subcon- 
‘ctors which cannot afford to support 
tensive laboratories themselves are 


and then, 
thought, tc 
chart boxes and assume that the job 
has been completed without further 
supervision and follow-up. 

Mass production methods — that 

work on a production line — cannot be 
applied in the same manner (o the en- 
gineering and research departments. 
The "red-tape” and "paper-shuffling” 
in many engineering departments, and 


test offices (due primarily to this rapid 
wartime expansion and the desire of 
management to keep control 1 may 
have caused emphasis to be placed on 
paper work rather than on drawings 
and tests produced, and on "proper” 
routine and "procedures'’ within the 
department rather than on individual 
engineering initiative. 

It may well be that, in the postwar 
years, the aircraft industry can profit- 
ably consider simpler personnel organ- 
izations and less hampering red-tape 
than has been necessary to keep up 
"mass" production- The prewar method 
of u.sing sketches and ''arni-waving" 
to transmit ideas between the research 
laboratories and the shops may again 


cal i 


the r 


mths 
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MAJOl STAW FUNCTIONS OF AN INOUSTKIAl lASORATOKY 



Fif. f. Flow ot (9) iuformot i oo, (b) ft#rvrc«, (a) rf«y/o pm tgl l/om modarti m ma n b 
f ab cra f ar i t i to h rapraiant^ in fhata annatar dhtgfamt. (from *Tbm Or^aahanca 

3/ Imintrial SctonMc Rataanh." by C. C. 1 C. Mm. HcGm-HlII Baok C9.} 


ing” records demanded today to cover 
single test specimens and research set- 
ups. 

Whet Is OreasisetieaT 

"The uninitiated look at the lines in 
an organization,” says Bichowsky, 
"taken from 3 chart which shows the 
descent of executive authority and say 
that that is organization. The wise 
look at t^e lines, usually undrawn on 
a chart,' which represent the working 
relations of the various units among 
themsdves. Hence it is of very great 
importance, very early in an organiza- 
tion of a research laboratory, to set up 
the mechanism of cooperation between 
departments, while at the same time 
avoiding overlapping of authority and 
responsibility which too often marked 
relation between researdi amt odwr 
parts of the company.” 

The next most important department, 
whose relationship to research iQust be 
defined clearly, is ei^ineerii^, or, as it 
is often called, development, 'nis is 
the case even where research is a sub- 


division of engineering. Bichowsky 
warns that perhaps this is the case 
where it is most impotent to deGne 
the line of demarcation of activities 
and responsibility and to work out 
methods of liaison. 

-\s has been pointed out in the two 
previous parts of this series, the essen- 
tial difference between engineering 
I that is to say product design) and 
research is the point of view from 
which the problem is attacked rather 
than the nature of the problem, 
ieherotory FeacHoas 
Since the laboratory is a staff depart- 
ment of an industry, its organization 
must be such as to enable it to carry 
out staff functions related to all other 
liepartments of the industrial organiza- 
tion. Primary among these staff func- 
tions, as summarized by K. Mees, 
Director of the Eastman Kodak Re- 
search Laboratory, are : . 

1 , The provision of information re- 
garding Ac technical and scientiGc 
niatcers in which the industry is in- 
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duction laboratories, each of which con- 
tributes to the central laboratory up- 
keep in payment for research services 
received. 

Still another method of classi6cation 
of the seven principal types of organ- 
ized research laboratories in existence 
today has been given us by Mees 
These, with illustrations of each added, 
are as follows; 

1. University Laboratories — nearly 
every American university. 

2. Government research laboratories 
— Bureau of Standards, Bureau of 
Mines, Bureau of Chemistry of the 
Department of Agriculture, Forest 
Pr^ucts Laboratory. 

3. Foundation research laboratories 
— Rockefeller Institute for Medical Re- 
search, Bartol Research Foundation 
of the Franklin Institute. Armour Re- 
search Foundation. 

4. Industrial research laboratories 
maintained by individual firms — E. I. 
du Pont, American Telephone & Tele- 
graph Co., Eastman Kodak Co.. Gen- 
eral Electric Co., General Motors 
Corp., Consolidated Vultee Aircraft 
Corp., Lockheed Aircraft Corp. 

5. Cooperative research laboratories 
— National Canners’ .Assn., Portland 
Cement Assn,, Tanners’ Council of 
America, .American Institute of Bak- 
ing- 

6. Industrial fellowship laboratories 
— Mellon Institute of Industrial Re- 
search, Battelle Memorial Institute. 


7. Private consulting research labo- 
ratories— Arthur D. Little. Inc.. Tht- 
Miner Laboratories, Thomas & Hoch- 
wall I-aboratories. 

" B apartMaatar* Vs. ’’Call" Systaaas 

Whether a laboratoo* is of the “di- 
vergent” type {dominated by one di- 
rector or researcher, as described in 
Part I) or of the “cotivergent" (slaff 
rule) type there are two forms of or- 
gani7.ation possible for the whole of iu 
scientific work. These arc sometimes 
referred to as the Ji’parttiiriila/ system 
and the ceii system. 

“In the departmental system” states 
Mees. “the work of the labora- 

tory is classified into several depart- 
ments — physics, chemistry, engineer- 
ing. and so on — according to the num- 
ber necessary to cover the field: and 
each of these departments has a man of 
suitable scientific attainments in 
charge." In a large department each of 
these men wilt, in turn, have assistants 
responsible for sections of the depart- 
ment, all the heads of the departments 

finally being responsible to the director 

of the laboratory. Disadvant^e of this 
system as the danger of stiflir^ initia- 
tive of younger and less experienced 
men at the bottom of the ladder. 

Under the alternative, or cell, sys- 
tem the laboratory consists of a num- 
ber of investigators of approximately 
equal standing in the laboratory, each 
of them responsible only to the direc- 


tor. aihl each engaged upon sone < 
cific ri--earch. Of course, the indirid 
investigator may be provided wift 
sistants as may be necessary. IKs 
vantage of the cell system of labonio 
organization lies in the tendency «(; 
vestigators to become secretive, loi 
fuse cooperation, and to feel resagfi 
.c .1 fph vvork is .survey 


gator t< 


difficult for i 
;r the 


“cell” co-worker who has left or U 
come ill : some valuable projecu h 
thus been left unfinished. 

In practice, a balance between 
ilcpartmental and cell systems of 
ganization is essential in a resei 
laboratory. 'I‘lie form of organizaS 
which is easiest in administratioa 
undoubtedly some modification of fl 
departmental system, .since only ^ it 
means can young students fresh itg 
college acquire adequate training r- 
keep in touch with , 
of their subject. 


'alker visualizes a epical engi- 
leriiv department handling more 
one design project and designed 
^rate satisfactorily with 100 to 
IjlOO personnel. Here, the chief engi- 
would have reporting to him three 
•the chief of 


fer. 






f OroMM 

Until the 20th Century, 
research remained largely a 
the unorganized effort of individost 
Fjirly in the lOOO’s 
organized separate research depafl 

not only for the solutions 
e problems of development and IW' 


:rodynamics, who could be called the 
Sreclor of research ; the administra 
who is the business man- 
>t end of engineering; and the 
It chief engineer, who is 
sble for the output of enginet 
' rmalicui to the factory. 

.Mso visualized is an ideal e 

t ilepartment for a larger c...... ,. 

which the chief engineer is also vice- 
esidenl and has fewer design duties 
id more sales anci ]>o!icy rcsponsibil- 
es. The chief of the technic;al staff, 
this case, is resfwnsible for all r 
arch in the preliminary design of e 
irimental airplanes, and he is also 
sponsible for the administrati 
e structures department. 


iluct 




> for 


that would point the way for the hn 

It was in 1900, points out Boyd 
thill Willis R. Whitney began cesez 
in a comer of one of the buildingid 
the General Electric Co. in Sdwx- 
lady. The United States Baras d 
.Standanls was not constituted co 
present basis, under which (xgash 
research is a part of its activitia, o 
1901. .And it was a few years aftettl 
before the United States Bunan 
Mines began doitig organized rescan 
It was ab^t 1902 that Charles L. 
organized the Eastern 
pioneer among tiu Font’s sereiv 
search laboratories. Frank B. J« 
head of the Bell Telephone 
ies. started in his career < 
in the telephone business in 19CU. 
Fjistman Kodak's research laboti 
was established under C. E. K ) 
in 1913. 

Organized research 
activiiv was first begun hy Wfe 
house F.lectric in 1917. The « 
Research Laboratory of General 
tors, now headed bv Charles F. Ki 
ing. was establish^ in 1910, 
each one of the various tlivisions o 
corporation has conducted nsi 
independently from the time it » 
making cars. 

Need for creating efficient and 

iNe oi^nizations ' * 


stressed hr 
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in 1943 in a study 
st suitable types of 
I fit the sizes nn<l 


of his charts, applicable to war- 

aircraft engineering divisiems. 

light he simplified to suit postwar 


111 the line and staff organization 
nentioned earlier and in the two setup-- 
ibcd in the paragraphs airave, the 
e and research facilities have 
«n depicted as allocated to the engi- 
lerring department There is consid- 
zable argument for and .vgainst the 
wement of the research lalx.ratory 
kr engineering direction. 

'The decision whither a prnpo.sid 
oratory is largely to undertake ex- 
sivc research or is to confine itself 
Ole most part to intensive investi- 

uments L. A. Hawkins,’ - 

ngineer of the General 
earch X-aboratory. '‘is an 
int factor in the problem of the 
of the research staff to the 
larlments of the company. In 
two schemes are in successful 
itioii. In uiie plan, research and 
leering are in effect consolidateil 
I- a single head, with the title of 
engineer or director of research, 
with responsibility both for re- 
" enginiwring develop- 

and design, and often for control. 
« at least, of factory proces.s. In 
econd scheme, the research labor- 
■y IS independent of engineering 
tMory .li-partments. and its direct- 
• duties 111 regard to them are of an 
■sorj' character. 

^h scheme has its advantwes. 
W control by the research head of 
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fiigineering and of factory process in- 
sures tile most immediate and effective 
utilization of the re.searcli findings in 
engineering development and in pro- 
duction. The second scheme, of mak- 
ing the research laboratory an indc- 
l>endent department, without direct re- 
sponsibility for engineering and manu- 
facture, has the advantages of enabling 
its director to take a more detached 
view and sometimes to gain a better 
perspective of tHfe company’s major 
problems, and to some extent of freeing 
ilie research staff from the constant 
pressure of commercial considerations 
.and the research-facilities from the en- 
croachment of productfon require- 
ments, which in any well-ordered busi- 
iie.ss must take preci-dence over ex- 
perimental neeils." 

Bichowsky belicve.s that "re-scarch 
-houhl in most ca.aes be eon.sidered a-. 
an executive function, because its poli- 
cic-s are, in the long run. going to con- 
trol the future position of the organiza- 

He coiiliiiues; -This conclusion i- 
iiot uiiiver-sally accepted. In most 

-till considered a p,-vrt of engineering, 
bill the tendency is to promote research 

Iiei-sed by the fact that the most powev- 

Ceiieral Motors. General Electric. U. 
,'s. ,|steel. etc.. Iiave (rankly adopted the 
IMilicy of iiulepetKleiit research organ 
ization and give to tile director of re 
'carcli tile title of viee-presiilent, 

“The advantages of having on the 
Iioard of directors aiul on the adminis- 
trative board of the eompany one who 
knoie.s rcteareh — i.e.. the future trend' 
of tlio liusiness — is so evident that the 
wonder is that more companies do not 
adopt this pcrficy. 

“However, research usually begins 
with a comparatively small group, 
headeil often by a relatively young 
man. It is not usually considered part 
of wise policy to give to such a begin- 
ner the very important position of vice- 
president. Indeed, in many eases, the 
promotion of research to indepetident 

a relatively old research director as 
result of long and meritorious service.” 

So much for opinions of several lead- 
ing research directors. Now for facts 
on the placement of research in indus- 
iTv: Kaymntid .''fevens.'”'* vice-presi- 
'ient of .Arthur D. Little. Inc., and di- 
rector of survey of Research in In- 
dustry in which over 2.200 imlustrial 
1,-tboratories employing more than 70.- 
000 people were quosttoncif. save - 

“It is generally ,-ieeepted that re- 
search. as a staff function, receives the 
■hrect attention and policy supervision 
of the principal executive management 


of the imlustrial corporation. There is 
no standard pattern for the place of 
ihc rc'carch department in the organ- 
ization, however, .and occa.sional at- 
leiiipis ;ire .slill made to subordinate 
re.search to pmiluciinii. sates (engi- 
neering), or other functions. Where 
research has been successfullv e.stab- 
lished on a continuing basis, sucli sub- 
ordination to other functions is not 

"Committee management is fouml 
to be more fretiuent for research than 
in other org.-mizational units in indus- 
try. Such committees represent other 
iiiajcir divisions and define broad re- 
search objectives, estaWish policies, 
and exerei^ financial control. The 
research director .supervises the re- 
search within the limits thus imposed. 
In the absence of siieh practice, erfuiva- 
lent provision for cooperation with 
<»ther departments usually is provided. 

Honed on the subject, the final de- 
cision in authorizing individual re- 
search and development projects rests 
with an officer of the conipany. most 
frequently the presiilenl ; only 19 per- 
cent rely upon a committee, with the 
president usually a member.’* 

The subject of organization as ap- 
plied to research is so broad and its 

their foriiialive years so vital, thatonlv 
the high points can bi- covered in this 
and the following articles. In next 
month’s article (Part IV) we will 
further consider the place of the re- 
search lalmratory in an aviation com- 
pany. considering whether it should be 
centralizisl or subdivided, a division 
of the engineering department or on 
.separate status, responsible to some 
department liead or to lop manage- 

The writer will appreciate the view 
points of the readers on these highly 
controversial subjects in order that 
the information being gathereiLmay be 
more representative of the total avia- 
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couipaicd lo 45,000 for the original 
Stratoliner — the tail gear thrust brace 
v-bannel members, shear ties, and joints 
\rere strengthened. 

Normal retraction of the main gear 
i- electrical, with an emergency manual 
n-traction system operable from the 
accessory compartment in the body. 
\n emergency air brake system, in- 
cluding a pressure storage bottle and a 
metering valve located in the fuselage, 
is connected to shuttle valves mounted 
cm the brake. 

The tail landing gear treadle is simi- 
lar to the assembly originally used, ex- 
cept that B-17G tires (26 in., smooth 
contour), tubes, wheels, knuckles, and 
axles are installed. The upper frame 
and retracting screw were strength- 
ened, and the wheel well was increased 

The engine nacelle accessory cowl- 
ing and engine mounts of the new 
Stratoliner arc reworked from B-17G 
assemblies. AH unused openings are 
closed, and the firewall is revised 
where necessary to accommodate dif- 
ferences in power plant ec|oipment and 
lo provide passage for additional con- 
trols. The engine cowls installed on 
this airplane are B-I7G assemblies 
witli hydraulicallj; operated flaps, the 
latter controlled by “open-close” valves 
on a panel in the cockpit. 

New Stratoliner engine 9-cyl. 

Wright Model GR-1820-n2<)5--\ with 
:t rated takcotf power of 1 ,200 hp. — 


Rebuilding the Boeing Stratoliners 


■ y WELLWOOD E. BEALL, I'/c.-f-o.VMt, Caainc-eemg. Being Aircraft Co. 

■•v*ol»d hare «ir« tii* •agiMcriag details of revisioas being made in 
these well-knewe airliners recently returned from war sarvice— how 
they arc gettiog Flying Fortress wings, engines, and many other key 
parts in readiness for new commercial sorvieo. 


striicti.iii to tlic original Straiois 
wing. Whereas the initial Strs; 
wing employed 24SRT alun 
for “jiars anil compression ribs, i- 
uew wing all -"tnichiral tubing is.'- 
alumiiuim alloy. 

Attachment facilities 


hing point oi the ..rigi- 
ftabiliser.'. These changes called 
ision of the Itody bulkhead to 
sH the from si>ar of the stabilizer is 
kM, revision of the bulkhead 
n attaching point for 
rear spar, and addition of a new 
iKsd aft of this to sii|>port the 
ts hinge support beam. Several 
■ulerentials and Itmgitudinal stiff- 

d to provide necessary strength, 
revision also was made in the body 
cone and fairing with the addl- 
ed 24 in. to the monocoque struc- 
t Sldn patches around cut-out.s for 
devator and rudder torque lubes 
added. 

IV elevators, also of B-I7 ilcsign, 
de necessary the change in the 
tube location through the Itody, 
he laiger stabilizer placed them 
dvr aft. 

icrfical tail surfaces of the 


iriginal a 
sith the exception of the n: 

K tube, which is assembled 
body skin line. 

has B-I7G 


are supported by B-17G Dynafooal 
shock mounts with accessory installa- 
tions substantially the same as on the 
original Stratoliner. Installation of 
the new engines necessitated removal 
of all turbosupercharger installation-., 
carburetor and intercooler ducts, air 
iilters, and all pressure and intake ducts 
in the B-I7G wing. One duct inboanl 
of each inboard nacelle was left to 
provide air to the cabin. Carburetor 
air intakes and heaters, siniilar to those 
used on the original airplane, are itt- 
stalled. 

The supercharging c(|uipmem was 
removed, and all plumbing and ducts 
as tvell as the controls in the wing were 
adjusted to conform tvilh the engine 
installation. Fire prelection is essen- 
tially the same as for the B-17G air- 
planes, except that the CO, fire ex- 
tinguishing system connects to a 
carburetor air intake nozzle. 

Propellers are thrce-blade Hamilton 
Standard hyeiromatic propeller.H of II 
ft. 6 in. dia. They [trovide fast feath- 
ering — from full “low pitch” to the 
“feather” po.sitinii in 20 sec. or less. 
The propdler controls remain the 
same as those of the initial Stratoliner. 

Oil tanks of B-17B design, with a 
total capacity of 180 U. S. gal., are 
installed in the nacelles -of the new 
craft. TTie system is equipped with 
ll-in. dia. B-17G type oil cooler with 
iiii^ral surge valves. 

-•\n oil diltilioii system is provided. 


T .i Butist. SiK.vfoi.ixER. built 
in I‘l39. teas the first lonr-cnginr 
transport with a supercharged 
cabin. Mown thousands of miles over 

it was the only long-range high alti- 
ttide transpoR in operation. 

When this country entered the war, 
ait urgent need arose for airplanes of 
long range and proveil reliability which 
the -Air Transpi-rt fonmiand could use 
to transport high ranking Army offi- 
cials and important cargo to battle 
zones. Stratoliners owned hy IVans- 
cominental & Western Air were among 
the types the .\nny was looking for 
and ticcordingly they were t.aken over 
for this important transport work. 

The first Stratoliner flight made in 
Feb. 1942 from Washington, D. C., to 
Trinidad. Brazil, the African ^Id 
t.'oast. Cairo, and return, initiated 
ATC's transocean service. In the 
next two years the five Stratoliners 

made 3.000 ocean crossings for a total 
of 7,500,000 miles, flown in 44,911 hr. 

Upon the return of these planes for 
domestic service last year, it was 
found that they were in need of struc- 
ntral reconditioning. Tlie hard military 
use to which the planes had been pm 
left scars on parts of the structure. The 
Itody structure was in excellent condi- 
tion although the repeated coats of 
camouflage paint were peeling badly. 


I lie wing-, however, were c«ii-i.lei ai)ly 
more bauered. mvl examimitiuu re- 
.valcd that a structural overhaul hy 
> lis«H>--embly and replacement oi dum- 
.iged parts would he necessary. 

The ba>ic Mruclure oi the Strato- 
liner w.as almost identical with that of 
the B-17B Flying Fortress constntcteil 
at about the same time, and it was de- 
cided thill the wing of the latest model 
l-ortrcss. die B-17G. could be adapted 
for 1111 - ,,ii die str.atoliner with a mini- 
ntuni of rework. In addition, there 
were other changes which could lie 
made lo advantage at the time of the 
wing change, tnid which would im- 
prove the flying characteristics of the 
airplane. The-e improvements would 
include complete new wings, horizontal 
tiiil surfaces, ne» engines and propell- 
ers, and landing gear. 

Reconversion work on the fir.st of the 
Stratoliners. incorporating, in addi- 

dyuamic and mechanical features de- 
veloped on tlie Flying Fortress, now 
has been completed and successful test 
ilights made. 

The new Stratoliner has the B-17G 
wing, slightly modified. This wing, 
full cantilever in construction with 
two main spars, hydropressed sheet 
leading edge ribs, and combination 
formed tubular interspar and trailing 
edge ribs, is similar in design and con- 


Fu^clage oi the Stratoliner u 
lip of the conventional circumft 
loriners and longitudinal siringe 
vied to Alclad sheet to ' ' 

mimocoque body -structu 
i-li.niges require 1— - - 

of the new tail lamliiig gesr oi 
horizontal stabilizer revision, tbe 

lour and structural design of tlie 
oliner fu-.elage is identical to tbe 


aorizonial 
tensive than for the atuch®^* 
lew wing. The B- 17 G stabiliaeO 
zonsiderably more area tl— 
the original Stratoliner ai 


with the oil solenoid valve located aft 
of the firewall and with the fuel take- 
off between the booster pump and the 
online pump, The rest of this system 
is the same as the B-17G. 

Each wing of the new Stratoliner 
contains two engine fuel tanks and one 
feeder tank. These are of nun-metallic 
design, and comhineil they have a mini- 
inum total capacity of 1,800 U. S. gal. 

Provisions are incorporated in e^h 

the forward nutbuarcl ( main ) tank and 
the inboard tank. This system includes 
an hydraulicallv n{ierated tail pipe 
actuator, controlled from the cockpit. 
The rearranged fuel supply system in- 
cludes strainers. shiit-i>ff vnive. two- 
speed booster pumps, engine pumps, 
flow meters, and litiuidometer fuel 
gages. No auxiliarj- fuel tanks are 
provided in the outboard wing panels. 
Fuel transfer between any tank in the 
airplane may be .accompliOtcI utth the 


Itooster pumps and four fuel selector 
valves, two in each wing leading edge, 
which are connected hy a cross line 


Because of tliesc changes, a number 
of new instrument installations were 
required. Electric tachometers and 
direct-readii^ manifold pressure gages 
were installed. Liquidometer fuel 
quamity indicators and fuel quantity 
transmitters replace Autosyn fuel 
level indicators. Autos}-n type fuel 
flow meter gages are also installed. 
K-17G type fuel and oil pressure gages 
are installed, as well as B-17G oil 

temperature gages. 

.\utosyn instruments originally oper- 
ating from 60-cycle electrical energy 
are replaced by 400-cycle instruments, 
while other instruments remain the 

night controls of the new Strato- 
iliosc used in the original airplane, 




although the elevator system 
worked to bring the “no-load" 
down to current standards. Tha 
done hy increasing the diameter ^ 
initial pulleys in the system a«| 
removing the servo units. Rudder 
tab controls are reinstalled in the 
tail section to conform with the 
nage revision. Engine and aileron 
trols arc modified to .accommodah 
a-vise<l power plant installation ant 
B-17 wing. 

The electrical system of the 
Stratoliner is a 24v. iii 
grounded return type. Tlie 
ix.wer source consists of iht« 
amp. generators in parallel with 
quate wiring. Generator relays, 
meters, voltmeter, and a 
switch are included in the circuit 


in the 


through relays rather than by direct 
-witching, and there is a separate 
courtesy light. 

Leading edges of the principal flight 
surfaces on the new airplane are de- 
iced in the same manner as on the 
iiriginal airplane, and the same equip- 
ment is employed, except that B-I7G 
de-icer boots are used on the new sur- 
faces. Propeller and carburetor anti- 
icing is provided as formerly, but tub- 
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Determining Bend Radius 

— Via Analytical Approach 


has proved valuable in predicting 
radii Cot new materials and for en^ 
lishing test prt^rams. The empoi^ 
(lata required can be readily obtaad 
in the laboratory, and the ev^uatiad 
the data is simplified by u.se of a 
graphic chart. 


Principal paramet 
liending is the ductility of the nnterd 

to be formed. In tables of 

physical properties, elongation iaii- 
in. gage length of a standard 
>l>ecin)en is given as a meat 
ductility. While the true value of tte 
measure is subject to debate, the 
plicity of the concept makes it rcai&i 
employable in the bCTd radius proNen. 

Validity of applying tensile te 
elongation data to btmding problems 
(\ idely supported. >• *• • !l is generaSt 
:i-(SUnied that the stt 
tion imposed in forming a beirf t- 
identical to that exi.stin 
'ion if the material has 
been subjected to appr 
lectional cold working. 

Use of tensile test data is iunbe 
justified by the com 
bend failure is characterized by end- 
ing which initiates at the outer snrfi.-(. 
:m obvious tension failure of the os 
libers. 

The lerigth of metal 'Ubjected 
'train in bending, which is a ftmeti 
of the radius and angle of bend, is le 
lerred to as the bend gage length. F. I 
-''hanley * and Wm. Sehr(3ed« ' ' " 
tliat b^d gage lengths are 
ably less than the standard tensile 
iiien gage length of 2 in., and 6 
greater elongations are encountered 
I hese short gage lengths. 

The latter condition can be rtaiS 
appreciated if eloi^ation is coosideRf 
lo be composed of two phenomai*-* 
very great local dongation ot 
'ide of the fracture, and the 
-smaller uniform elswgation throogM 
ihe gage length of the materisl ro"” 
from the fracture region. This is 
dent in Fig. 1. As smsdler gage te** 
are ctnsidered, Ae local cloogatia * 
the fracture r^jon becomes a 
part of the total, : ' 


les will result, 
data for the 
bends are ob- 
Ae pboto-grid 
method in- 

tandard tensile 
.ration of the 
photographic emulsion 
detailed by G. A. Brewer and 
B. Glassco.*' * 

Fig. 2 shows two specimens with 
:rids reproduced on Ae surfaces. The 
id us^ in the tests was accurately 
awn to a large scale and reduced to 

1 over.all length of 2 in. The lines 
tre 0.033 in. apart and appi oximately 

002 in. wide. 

Klongatioiis in successive pairs of 
IBS were measured along the center- 
inr of the tensile specimen with the 
d of a modified cathetometer. Data 
r a typical specimen are plotted in 

Test SpecliueB 

Dimension.^ of the .standard tensile 
... e those specified by 
.STM. Usually, the 'specimens arc 
It cross-grain since this orientetion is 
:itical in liendii^. In addition, it was 
"oi™ that ultimate elongations for 
Bciniens so orientated were -slightly 
Aan for wiA-grain specimens. 
Elongatioii values in a given gage 
»8th have been found to increase with 


Ion IS particularly noticeable ir 

length as is evident from Ae 
mowing ultimate strains obtained for 

sw ■ 

Met Aickness Ultimate Strain 

m 33 


.VVIATIOK- Mat* 


To obviate testing various thick- 
nesses of .sheets, it was decided to test 
only 0.040 in. specimens and use Aese 
results in all calculations. Slight error 
is incurred for Ae range of formed 
sheet predominantly used, i.e., 0.025 to 
0.064 m. material. In the heavier 
gages, Ae predicted bend radii are con- 
servative and, Aus, it would be desir- 
able to test 0.125 in spemmens for 
.accurate bend radii determinations in 


curve of average ultimate strain versus 
gage lengA. Curves of Ais nature are 
derived directly from the strain dis- 
tribution in Fig. 1. 

The - abscissa m this figure repre- 
sents distance along Ae centerline of 
the reduced section of Ae tensile speci- 
men. ITierefore, any arbitrary length 
which includes Ae fracture is consid- 
ered a gage lengA. 

Reconsider Fig. 1. A gage length is 
so chosen as to include Ae fracture as 
the axis of symmetry. The ultimate 
elongation in Ais gage length is the 
area under the curve included between 
the two end points, — x and -t-x; 


(. fiepeWk AvioMaii Carp. 
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E xtensive use of aluminum alloy 
sheet in aireraft structures is 
based upon ease of formability of 
Ae iiKiterinl as well as its strengA- 
weight advantage. 

Commonest of all forming operations 
is Ae simple bend, which has wide ap- 
jilication in structural elements 
throughout Ae plane. Stringers and 
longerons employ bends almost ex- 
clusively ; straight flanges provide sta- 
bitjty in unstipported r^ons of light 


The structural efficiency of these 
•miponents depends to some extent 
ipon Ae smallest bend radius that can 
« employed successfully to form Ae 
k-irl. A small bend radius on a light 
ige stringer or longeron will increase 
rippling strength of the section, 
Ae buckling strength of each ele- 


Most minimum bend radii for 
materials m common use have been 
determined by trial-and-error method. 
Tests conducted in Ae shop yield re- 
sults which are analyzed for consist- 
ency. The smallest bend radius for Ae 
materia] Aickness at which 100 per- 
cent consistestey is achieved is usually 
taken as the minimum value for the 
particular Aeet gage tested. 

Recently, the genera] subject of 
formability has been treated objec- 
tively and Ae literaAre overwhelm- 
ingly indicates the usefulness of an 
.malytical niethod.'* ‘ Resolving of 
forming problems into basic elements 
in stress analysis, coupled wiA the 
science of metals, has resulted in a 
rational approach A Aese problems. 

It is realized Aat sheet metal form- 
ing is a problem of a highly practical 
nature, yet an understanding of ma- 
terial properties under the stress con- 
ditions imposed in forming is essential 
if efficient use of Ae material consistent 
wiA an accurate stress analysis is to 
be realized. 

The meAod of analytical approach 
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wh«r« : t is the ultimate elon^ration. in. 
« (x) is ultimate strain, a func- 
tion of X. in./in., and 
X is distance alon^ centerline' 
of specimen, in. 

The average ultimate strain in this 
eajrc lenftth, /.. is: 



Thus, by choosinjr a numl>er of dif- 
ferent iraKC Icnpths, and performing 
the integration mechanically, average 
ultimate strain versus gage length 
curves (as in Fig. .Vi can be derived 
for the material. 


AaslysU ef Mad 

The strain conditions existing in an 
idealized bend are shown in Fig. 4. 
Certain basic assumptions arc made at 
the outset which arc identical to those 
of classic beam theory. The material 
is assumed to be homogeneous, and 
•ections which were plane before K-nil- 
iiig are assumed to remain plane after 

This latter assumption has been 
shown to.be approximately true far 
into the plastic range. Further assump- 
tions. peculiar to this problem, are 
that the bend forms an arc of a circle 
and is formed under pure bending — 


$. GrapA sAevMig 





During the bending process, ife 
outer fibers are elongated by 
amount e, (Fig. 4) whUe the imier 
fibers are compressed, e,. The loctu 
points between the extreme inner and 
outer surface fibers which do not q. 
perience any elongation during benrtinj 
defines the neutral axis. 

For a cross-section of small curva- 
ture (/?>{)• fbe neutral axis is It. 
cated almost equidistant from the 
surfaces. Sections of large curratnrr 
<■ f?— *f ) have the neutral axis di<. 
placed toward the inner surface. Mini, 
mum bend radii, by their very char- 
acter. are sections of large curvatnie. 
itnd consequently there is an inward 
neutral axis displacement. 

The length AB is taken at the De«nl 
axis (Fig. 4) as a g^e length. Tha. 
from the similar triangles OAB aul 
BCD. Ihv following relationship h 
obtainerl : 

■r “ ~Ki 8' 

wliere: L is i^e length, id. 


R, radius measured to the aeon' 



fiber, in. 

R, ratio of distance between oute 


tothkkneea. 
t, thickooBi^in. 


Rearranging the terms of ei|uatioii 
(5), and assuming that s, hat readied 
an ultimate value, leads to the uliimatt 


^ K 
” «/r 

■| Ii<- factor A can be determined irom 
curved-beam theefry ‘ by rewriting thr 
liasic equation for a l>eam of rectangu- 
lar cross-section in terms of the qm- 
bols of Fig. 4. For large radii, the 
value of this factor is very nearly OJ, 
i.e.. the neutral axis is equidistant frao 
the surfaces. For small bend rado, 
however. K becomes of some const 
quence. This is evident from Fig. 5 
which depicts a plot nf K versos Rli 


I equation (3a>. the uliiniatc strau 
is equal to the ratio K/ (/?/!' 
les of this ratio are obtained frt® 
S by evaluating the secant drawt 
I the origin to the curve at vanW 
values. Thus, this part of tbf 
ition is completely determined frw= 


average ultiniil' 


in order to determine the utamw 
strain which the material can expw- 
ence before a tensile failure 
The gage length for any bend is * 


lunction of the radius, Ji, and the bend 
angle. 0. in radians. Hence, from Fig, 

L-R9 (4) 

Thus, all the unknowns are found 
from the geometry of the bend. For a 
fSiven radius and bend angle, the gage 
length is determined from equation 
f«) with which the average ultimate 

Fig. 3. Equation (3a) states the rela- 
tion.ship between ultimate strain and 
R/l ratio. Therefore, using this strain 
raloc, the curve of K/(R/f) versus 
^/» yields the corresponding R/t ratio. 
With the latter value, and the bend 
radius which is assumed at the start, 
it is a simple matter to find the mskxi- 
mum sheet thickness. 


Neaiegropblc Chart 

Till- nomograph of Fig. 6 has Ijccn 
<U-signo'l so that all the foregoing cal- 
folation' c.-m he performed rapidly. 
For a given radius and bend angfe. 
the maximum sheet thickne.ss can be 
simply deterntined by following the 
nperation.s indicated on the nomograph. 
For subsequent use of this nomograph 

sary to plot on this chart the average 
ultimate strain versus gage length 
curve of the material. 

U is evident that the method is one 
oC trial-and-error, since the minimum 
head radius for a given sheet thickness 
can only be found by assuming values 
of /? and then finding a corresponding 
I. This is not particularly a drawback 
to the method, since one usually at- 
tempts to predict minimum bend radii 
iw an entire range of sheet thicknesses. 
Xomi^aphic solutions for several 
lalues of R will permit a plot of radius 
versus maximum sheet g^te. For a 
particular sheet gage then, this curve 
will yield the proper minimum bend 
radius. 

In the original analysis, the radius 
chosen to the neutral axis of the 
For production, the inside radius. 
rti. IS required and, therefore, the 
mdiQs found on the nomographic chart 
most be corrected. The inside radius 
IS smaller than the neutral axis radius 
by the distance between the inside fiber 
and the neutral axis. ThU relationship 
■5 expressed by: 


Ri 


R and t 
found from 
■n? R/i rai 


-fi-i(l- JO 
are known, and K 
Fig. 5 for the corr 


(6) 

can be 


,. “pon rne consisten 

We ^pineal data. Good agrei 
” °'’*a‘ned between theoi 
resnlts and shop bend radius t»s t s 



niaterial from the same sheet has been 
used both in obtaining ultimate strain 
ilata and in the bend tests. However, 
once strain curves have been estab- 
lished in the laboratory for a given 
material, some d^ree of inconsistency 
may be anticipated for the material 
received in the' shop. 

Influence of grain size upon elonga- 
tion is shown by G. A. Brewer,* and it 
is felt that this parameter is a govern- 
ing factor in causing variations in 
ultimate strains for different specimens 
of the same material. Limits of grain 
size variation can be established for 
as-received sheet, the condition in 
which forming operations are usually 
made, by taking several specimens from 


different slieets of the same material 
to obtain strain data. A statistical ap- 
proach should finally indicate the 
proper ultimate strain versus gage 
length curve to be used for a desired 
degree of consistency. 
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Design and Operation 
Of FW-190 Gear Retracting Unit 


ly CHESTER S. RICKER, MM>r "ArMio-" 


iriM 9 OBly RVtxISVa ia. 


-ii hat evM>^li 


raJartIf of IQ.SOO «« 1. Amd tpocial datiqa •limiaoto* ^oar eot- 
t b« oceoMplitlwd wifh qriador, lath*. 


T he Focke-Wulf 190 has inde- 
pendentljr operated main lanctinK 
wheels, each of which is carried 
by an arm pivoted at right angles to, 
and mounted on. the irotit main spar. 
It is held in landing position by a 
hinged link securing the wheel by a 
toggle action when down. 

Upper half o( the hinged link is se- 
cur^ to a rotatable member by a iork 
and pin joint, and the axis of this mem- 
ber is approximately parallel to the 

Rotatable member is the front end 
of the electric retracting gear. Each 
wheel retracting unit is a complete 
assembly held to the front face of the 
main spar by ten lx>lts with castelaterl 
nuts. Removal of the connecting pin 
and the ten nuts and breaking of two 
electrical connection plugs is all that is 
necessary to remove this unit from the 
fuselage. 


Outstanding features of the retractor 
are its compactness, light weight, and 
unusual method of getting a very high 
gear reduction in a small space. The 
unit, including the motor, measures 
iSyi in. in length and 8$s in. over 
tile mounting flange. Tliere arc only 
three reductions needed to give an 
over-all of 10,500 to 1 from armature 
-haft to the rotating head. With a 
10,000-rpm. 27v. motor this means a 
lull rotation of the operating head in 
one minute. Since only a quarter revo- 
lution is enough to raise the landing 
ivheel, retraction time is about 15 to 




On this are mounted two cast 
shoes, driven by a cross-pin and hdd 

band. The latter is stiff enough to 
hold the shoes in place 'and to retia 
centrifugal force so as to allow the 
motor to attain considerable .speed bt- 
fore the shoes engage a surrounding 
■ Iruni of steel. This gives ui 
luatic clutch effect. 

The drum is attached to the 
mediate reduction mechanism. G 
a final over-all reduction of 3.180 » 
I. the last two mechanisms are com 
pacted into a space of 4 in. axialh 
and of iy» in. dia. Both reductions an 
also coaxial with tire unit, and ih 
casing liead rotates in the final re 
iluction. Apparently no standard ^ 
gear train of equal ratio could be 
crowded into this small space. 

The two last reductions, while «i 
the same type, are attains I wicbou 


HwOfy drawl** ef FecitwM'eif 190 l<md- 
hg wi*W ratrae#?** fear. Nat* “ 

vnd a* Mte rara diete im J m tti oa e cca rafec era ra««r raer- 
imgM tor Smat raOaotiaa. Daiailt at eaatrUagal clmtak Wween 




gears of the tooth type, instead being 
enabled through shallow scallops 
ground in the edge of hardened steel 
disks and engaging hardened steel 
slecres that float on pins fixed in the 
eijiTOunding housing. 

Principle employed is similar to that 
sometimes used with toothed gears 
iihrrean internal gear meshes with a 
spur gear having one or more teetii 
less than the internal gear, the spur 
gear being oscillated by an e cc entric 
It its center, but prevented from rota- 
tion by a pin. The axis of the eccen- 
tric shaft must be coaxial with the 
nuemal gear. Then for each rotation 
oi the eccentric shaft the internal gear 
Kill be advanced one tooth by the spur 
grar. This design was us^ at one 
time for operating variable pitch pro- 


in each reduction two dista are used 
so as to give a continuous drive at all 
limes. The eccentrics are also ar- 
raiigod diametrically opposite one an- 
other so as to keep the two disks bal- 
anced when running. 

•Another unusual feature of the de- 
stgii is the operation giving the two 
rediietkxts. For the intermediate one, 
the outer member is secured so that 
the oscillating disks rotate slowiv. 
ruling on. complete rotation every 
<raUaeion>. 

Eight pins engage these oscilhiliiii: 
disks and thus rotate with them. These 
pins are mounted in a flange on the 
«k 1 of the eccentric shaft to give the 
final reduction. The latter reduction 
n'ectoi.im is mounted on the flanged 
which .-npports the entire re- 
ouction gear and is bolted to the front 
nuiu spar. On this member are eight 
"“’y sl'ei'ed pins that pass through 
“le final reduction-oscillating disks 
“>d prevent them from rotating. There- 
fore they force the internal gear or 
retracting gear head which encloses 
weni to rotate one turn for every 60 
‘^tion, of the disks. 

The head is the member which is 
pmned to the arm that lifts or lowers 
>e landing gear. To take the lifting 
outside member is carried 
V li’!!!? located on eacli 

of the rmemal gear pins. These 
fif-rings have 64 rollers. >4 x 54 in. 

"’ember is heM in pl^e end- 
by a plate secured by eight cap 
vrews eng.iging the pins used in at- 


Design of the meclianisni 
gear cutting by enabling 
of the parts with a grinder, 
drillpress. 


ie final gear reduction. A 
te attached to the front of 
ig outer member encloses the 
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"Perpetual Overhaul" 
Overcomes Plane Shortages 


By HOWARD D. INGALLS. EicR'frAtirfwiF, . Wofiil.mMiu 4 

Nofihtml AMimm 

TiM b«Mi»g proMwN was: “How coo wo koop oor ptooos Ryiog It 
hr. o toy ovory doy. ood coofiooo to maiotaio foil oMsihnl oo 
thorn ot tho vory soom How?” . . . Tho ootorprUioq ooswor was: 
“Tboro aro still « hr. loft lo ooeh day. sa wo*ll do Aod thoy did. 


W UES- AN AiKLiNK, despite being 
cutback to a mere two aircraft, 
still continues to perform the 
<bil}' miracle of maintaining 3,128 mi. 
of passenger, airmail, and express 
schedule' — it has certainly solved a 
knotty problem, to say the least. 

The No. 1 puzzle was: "When shall 
»e take one of these two airplanes out 
of schedule for complete overhaul ?” 
-^d No. 2 was the enigma : "Just 
how will the other sii^le plane keep the 
' business going?” For an airline, like 
the theater's tradition as to the show. 

The above hrain-wracker’s consti- 
tuted the problem which, not long ago, 
confronted Northeast Airlines, Boston- 
^d, with routes through Massachu- 
setts. Maine, New Hampshire, and 
Vermont to Canada. 

The government, as all airlines and 
"wny travelers remember, had found 


itself urgently needing transport planes 
and was obliged to help itself to a large 
percentage of those the airlines used. 
•And accordingly Northeast Airlines 
was left with two planes. 

Part solution to the problem was the 
iliscontinuing, as a war emergency 
measure, of the Boston-Montreal route, 
w hich elTected a shrinkage of the daily 
route mileage from 4,140 to 3,128, 
but it did not answer the question as 
to how each aircraft could be kept in 


service 18 hr. per day. Whether the 
chronology is figured in Eastern War 
Time, Aflantic War Time, Greenwich 
Mean Time, or combinations thereof, 
there are still no more than 34 hr. in 
any one day. 

Thus, through troubles born of the 
war and the shortage of Douglas DC- 
3's, came Northeast's need for a special 
plan — namely a tight routine of per- 
petual inspection and overhatil between 
flights. 


L ike snake swallowing snake, today's cargo planes are 
already big enough to “swallow" their smaller sisters. 
'Hie picture, for example, shows a Curtiss C-46 Com mand o 
— largest aircraft of its type io the world — unloading a 
belicopeer flown to India frexa the U. S. 

Used variously as a cargo carrier, troop transport, ambu- 
lance plane and task force ship, the Com m an d o’s main cargo 
compartment is 48 ft. long, with a 2300-cu. ft. capacity. 
Tbe plane has smaller cargo compartments fore aod a^ 
aod can accommodate 40 troops or 33 hospital litters in 
addition to general cargo — a total useful load in excess 
of 14.000 lbs. 

Today's war cargo planes will be first to carry tomorrow's 
products of peace. Later, even mightier giants will skim the 
global skyways. And Texaco will fly with them. Proved in 


More revenne asrlima mites in the U. S. are 
fiown uriib Teasaeo than with any other brand. 


A Texaco representative will gladly help you select th 
most suitable fuel aod lubricants for your requiremcm 
. . . aod furoish suggestions for the improvesieat of 
operating and maintenance practices. Texaco Avisdoa 
Products are available through more than 2300 Tesscs 
distributing points in tbe 48 States. The Texas CompssT. 
135 East 42nd Street, New York 17, N. Y. 
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IRCRAFT PROGRESSIVE OVERHAUL 















Many postwar products will require the same close toler- 
aoce limits and dependable accuracy that Allied is build- 
ing into hardened and precision ground parts for top 
flight aircraft engines and guns. 

For years the divisions of Allied Products Corporation 
have been conspicuous for their accuracy. Over the years 
these divisions have developed a "pcxjl of precision” and 
a great force of skilled craftsmen. When peace comes, 
a large part of this vast experience together with AUied's 
expanded facilities will he available to end product man- 
ufacturcrs. You can begin now to take advantage of 


Allied's equipment, "know-how” and economy. Semi 
your blueprints or write today. 

-irSAN AtUEO PROOUCr' . . Allied Products Corpondoa <si 
its divUions. Richard Brothers and Victor-Peninsular, is > 
troit and Hillsdale. Michigan, also make: Cold forged puts, <» 
screws, sheet metal dies (from the largest to the smallen'' M 
punches and dies, siesm-heated plastic molds, jigs and taw® 

AuiED PRODUCTS 

CORPORATION' 

Department 20, 4614 Lawton Avenue, Oelrei) S, 


The idea came to the writer some 
fgn ago when he was chief engineer 
, dnrge of maintenance for an air- 
loe being developed to link Miami, 
itrm. Port au Prince, Port of 
Natal, Rio, Buenos Aires, and 
liBlisga Briefly, the theory was this : 
lot if circumstances do not permit 
a lircraft to be taken out of schedule 
X a complete overhaul, it might yet 
(practical to do the whole job, piece 
j piece, in those hours during the 
24 when the aircraft is inopera- 
ire for the longest time. This, liter- 
fly, was the plan put into operation 
t Northeast — and it worked. 

Is the aforementioned Miami-South 
Lawncan operation, the plan had been 
Bfloyed as something of a test. The 
locations at which the large Con- 
ofilated Commodore flying boats 
odd be beached were at Miami and 
t Boenos Aires. It was impossible 
0 dismantle an aircraft at one time 
or complete overhaul; and evra had 

tss not on band to permit complete 
irerhaul without missing schedules, 
rbere were also the problems of tools, 
SB^eteot personnel, differences of for- 
9go customs, and delays. Also, Latin 
Lmerican nations called upon the air- 
K to use a large percentage of inex- 
erkneed native help. 


A Tw».naM AirilM 

At any rate. Northeast’s problem 

borUge of equipment left the airline 
idi only two aircraft to care for a 
iB 18-hr. schedule daily. It was out 
i the, question to take “time out” to 
ove either airplane into the hangar 
ir a complete inspection and overhaul. 
The writer then brought up the pro- 
posal of perpetual overhaul, relating 
his experiences in experimenting with 
0 the maintenance staff, the CAA, 
'hMufaclurers, and company oificials. 

agreed that a period of per- 
petual overhaul could be designated 
without taking the aircraft out of serv- 
ice or delaying schedules, and at the 
time possibly effect better main- 
:e by progressive overhaul, with 
ion of the work done on the plane 

•e one very important condition 
■ped: If the aircraft were to be 
taken out of service for several days in 
r to accomplish the overhaul cora- 
dy in a minimum of time (as is the 
procedure with many airlines) North- 
-ould have to hire and set up a 
organization to enable the oper- 
.. clone under the best possi- 

Wr speed conditions. Then, after the 
was completed, there would have 
e m immediate curtailment of help, 
fv/ workers just hired (many of 
ined) would 


diem would liave tt 
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have to be released, since there would 
not be sufficient aircraft to have one in 
the shop at all times. In this case 
the work would possibly lag, and uti- 
lization of the aircraft would be 

As it is, the maintenance staff has 
an even work pn^am covering the 6 
hr. which are normally available for 
perpetual overhaul between each air- 
plane’s 18 hr. of daily assigned sched- 

If we were not accomplishing per- 
petual overhaul, the same amount of 
time (6 hr.) would be devoted to 
maintenance, line service, and inspec- 
tion; but we would not utilize so many 
man-hours and, in the writer's opinion, 
would not enjoy such a high daily 
percentage of efficient maintenance. 

In many cases where we remove a 
component part for inspection and 
overhaul, we find some odier major 
part that needs immediate attention. 
The system at present calls for accom- 
plishment of the overhaul service be- 
tween I a.m. and 6 a.m. daily; and 
there is one additional factor, bad 
weather, which sometimes helps with 
one of the more complicated jobs. 
When a major item is to be overhauled, 
we request Operations to let us know 
in advance as to possible cancellation, 
so that the longer jobs may be done 
when the ship will be held on the 
ground anyway on account of weather. 
Our only problem is to schedule the 
specific aircraft we want to work on 
so that it is available at the Boston 

Engine change is a separate prob- 
lem. but it falls into the schedule as 
might any other item. In order to 
have the engines ready for a change 
without a schedule delay, the replace- 
ment power plants are built up and 
held ready for installation. We stagger 
engine changes by doing only one re- 
placement at a time. 

Actually both engines could be 
changed within the allotted time, but 
there again would be the problem of 
additional personnel of this particular 
type for only a short time. As it is 
now, we are able to change one engine 
and still have additional men to inspect, 
repair, overhaul, and modify the same 
aircraft. 

Under our system, the airplane, for 
(he purposes of perpetual overhaul, is 
classified into 14 components which 
break down to approimately 327 items. 
For example, landing gear consists of 
IS items which have to be completely 
inspected, reconditioned, or overhauled 
under CAR and the manufacturer’s 
recommendations. Other components 
run into a considerable number of 
items, particularly the electrical system 
and accessories, but each has its place 
in the pri^am and is taken care of in 


turn under the simple perpetual system. 

Whether this between-flights system 
of overhaul will be continued by NEA 
after the war is, of course, a question 
to be determined by the management. 
In view of the line’s new certificates 
from the CAB. and also the etensive 
plans for new service throughout New 
England and elsewhere, it may be that 
the urgent need for planes, with the 
consequent need for this time-saving 
overhaul service, will continue for a 
considerable period. 

It is largely a matter of whether 
you are going to have spare airplanes, 
or enough airplanes. Perhaps perpet- 
ual overhaul will come to be considered 
the equivalent of an extra airplane — 
one that didn’t have to be ordered, 
waited for, and paid for. Even with 
enough airplanes to make it possible to 
roll one into the shop for a complete 
overhaul, there is something to be said 
for a procedure under which one uses 
perpetual overhaul instead, and thus 
has the extra ship as a stand-by. ready 
to go. 


Hlqh Staadards Rotalnad 

Perpetual overhaul provides good, 
daily maintenance, safety of operation, 
and economy, the standards being just 
as high as with any other system. It 
also permits personnel to work on all 
phases of maintenance such as line 
service, engine check, engine change, 
and overhaul of component parts. It 
must be kept in mind that in a smalt 
company, specialists are few, and good 
men must Iw able to accomplish differ- 
ent phases of work to keep the airline 
in operation. To which might be 
added the well established truth that 
even some large companies have known 
the day when they’d like a few more 
capable airplane and engine workers 
who are certificated by the CAA. 

With the coming of larger airplanes 
— which brings up the housing problem 
and a long overhaul time during any 
one period — perpetual overhaul should 
become more popular in the future 
than it has in the past. 

A factor which will encourage this 
type of overhaul is that the engine, air- 
craft. and accessory manufacturers 
have exercised a lot of thought in mak- 
ing a] I parts easy to service or replace. 
CAA was also most helpful in assist- 
ing us- 

Perpetual overhaul is sound practice 
because the operator can reduce the 
number of aircraft in service by their 
greater utilization and also get most 
flying hours out of the equipment be- 
fore it becomes obsolete. However it 
must be remembered that it takes very 
close cooperation between the CAA, 
the manufacturers, and the mainte- 
nance and engineering departments of 
the airline. 
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TOOLS AND TRAITS 
VS. TROUBLES 

fART II Of A SERIES 


•y E. L. LINOSLEY 

Emphosiiinq that “hors* MnM'* and k**n obsarvotioa, backod by 
Mportmea, are 4 he mata factors ■■ the makeup of the successful 
"shoofer". Author Liudsley fellows up with a Qraphlc chart to aid 
your mecbaulcs iu trachi09 down the tree sources of troubles— 
eperotioMl or structurol. qenerol or local. 


T he trouble shooter needs a 
thorougrh clean-cut knowledge ot 
engines, accessories, and their 
installation — all carefully classified in 
a mind capable oi identifying symp- 
toms of trouble and their possible 

Though this ntay seem to be stating 
too much in these days oi rapid design 
changes and complicated installations, 
it has been demonstrated, time and 
again, that a man with a clear, basic, 
electrical and mechanical knowledge 
will be able to approach nearly any 
engine ami solve the average run of 
maintenance troubles. 

About 95 percent of all successful 
trouble shooting is founded in “horse 
sense.” Thousands of newly trained 
mechanics must have the feding that 
their capabilities are pitifully sm^I the 
lirst time they are "on the spot” to 

mg tiiat the airplane engine is only a 
refinement of any four-stroke cycle 
engine, thus bearing kinship to the 
conventional power plants used in 

If an engine is properly timcrl, if it 
has compression, fuel, and ignition— 
it must run. When trouble occurs, the 
mechanic need only use his head. You 
niay say to your mechanic: "Run out 
to the plane with your tool bojc . . . 
then sit on that tool box. don't open 
it . . . don't touclt a thing, until 
you are sure you have carefully con- 
sidered the symptoms of the trouble 
and their possible sources, until you 
are sure you have a plan that will 
enable you to eliminate, one by one, the 


wrong possibilities, until the true 
trouble is identitied — meanwhile not 
upsetting other items.” 

Before vour mechanic inspects an 
engine, he should ask himself: (1) 
What are the most likely points of 
trouble in this engine and installa- 
tion?; (2) who has been operating 
the engine — an experienced pilot, a 
careless pilot, or perhap.s a student?; 
(3) what type of us.agc has the engine 
received — cross country, transport, 
instruction, or combat Hying ? ; (4) 

weather? ’’ ’’ 

A mechanic who has worked on an 
engine knows that certain items are 
quite likely to fail before others, and 
that this is particularly true of minor 
parts subject to vibration. Fact that 
certain parts are rather lightly built 





difficulties beset the engine mechanic 
charged with maintaining military air- 
craft. However, if it were possible to 
provide the ultimate in line mainte- 
nance for combat engines, the facts 
concerning the sheer torture of such 
operation would remain unchanged, 
.^s an example, operation of a plane 
at its maximum range involves adjust- 
ments of the ntixture control in the 
lean range. A combination of violent 
evasive action and critical mixtures 
might easily overheat the engine. 

A seasoned mechanic who heard a 
pilot say, "Boy. I really had to lean 
her out to get back from this show,” 
would in all probability make a care- 
ful check for symptoms of overheating. 
To such a mechanic the story is easily 
read in discoloration of head fins, 
burned sparkplug electrodes, loss of 
compression, deteriorated ignition wir- 
ing, and a simple check of flight hours 
versus fuel consumption. 

A trouble shooter must always re- 
member the type of usage his engine 

All mechanics who have maintained 
engines in northern latitudes are fa- 
miliar with the elTects of weather on 
engine operation. Terrain and airport 
characteristics are almost equally im- 
portant. Moisture, salt air, sand, poor 
runways, improper shelter, cold and 
heat — iui will take their toll of aircraft 
engines unless the mechanic is ever 
watchful of vulnerable items, and even 
then he must be sure of the preventive 
-Steps available to him. Obviously dam- 
age may sometimes result in spile of 
all efforts, for conditions n»ay make 
ideal service impossible. 

PrevMtiv* MelBteaaae* 

The preceding paragraphs illustrate 
some qualifleacions of the trouble 
shooter. Preventive maintenance af- 
fords an approach to engine trouble-s 
tiot yet manifested by actual malfunc- 
tioning. This preventive approach re- 

lice, for when speaking of trouble 
shooting, one usually implies actual 
existence of trouble, awaiting diag- 
nosis .and correction. 

.Analysis brings us to the well estab- 
lished breakdown of troubles, accord- 
ing to whether they are structural or 
operational, general or local- It might 
be well to refresh ourselves on the 
logic that has made this familiar 
breakdow n so useful and reliable. First, 
we may reasonably split engine 
troubles into two classes: Structural 
failures anil operational difficulties. 
Structural failures may be construed 
to imply all trouhle.s that involve break- 
age or deterioration other than through 
nornwl wear. Broken articulated rods 
or piston rings are exantples of such 



failures. Structural failure is usually 
quite easily detected either by inspec- 
tion of oil sumps and strainers or by 
the engine refusing to run. 

Operational trouble originates in 
improper adjustments or operation, 
h'nless the nature of the trouble is 
such as to bring about serious engine 
ilaniage, one can frequently correct 
operational trouble by readjustment or 
by a change in operating procedure. 
.^n example would be improper idle- 
mixture adjustment. 

Thus, having set up the two basic 
headings, structural and operational 
troubles, we subdivide into general and 
local troubles. To illustrate: A fouled 
plug in the No. I cylinder constitutes 
an operational trouble of local nature 
ill the ignition system. We say this 
because the misfiring is not a structural 
failure of the engine, it does not affect 
all cylinders: it is a malfunction of a 
(xsrtion of one of the power producing 

Poor adjustment of a carburetor 
conipensator system may give a lean- 
mixture indication at high power out- 
puts, that is. popping, high head tem- 
peratures, and lowered power output 
for a given throttle opening. This, 
however, is another operational trouble. 
Since all cylinders are concerned, the 
trouble is general and a trouble source 
capable of producing a general trouble 
must be located. 

If we subdivide our troubles once 
more, we may establish a chart some- 
what like that accompanying this arti- 
cle. Most troubles may be isolated by 
applying the following test questions: 
Do the symptoms indicate a structural 
or operational trouble? Is the trouble 
confined to a single cylinder or group 
of cylinders? Is the trouble more in- 
clined to be general than local? Which 
of the five systems under each heading 
(see chartl appears to be involved? 
Other possible causes could often be 
listed by mechanics fully experienced 
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ing a breakdown of this type due 
difficulty involved in separating symp- 
toms from sources. Example: Tbe 
symptom might be overheating of tbe 
engine, the source might be lubrication 
timing, or carburetion. Improvtmeat 
of the cooling system through mechan- 
ical change or more careful operation 
would not correct tbe condition sioce 
it would be hitting at the sympttm 
rather than the source. Plainly tbt 
usefulness of these charted breakdoi 
depends on the sound judgment of 
mechanic. It is much easier to con 


oubles 


r than 


Three sources of informati 
commonly used to detect engine 
troubles: (1) Engine instruments, (2) 
operation of the engine with respea 
to fuel and oil consumption and all- 
round reliability, and (3) the sensoir 
perceptions of the mechanic himsdf. 
These three sources complement each 
other, and the indications of each mus 
be weighed before a logical decisica 
can be reached. 

Let us examine, for a minute, oneoi 
our most common troubles — rough 
running. Our first report of tbe 
trouble may be from the pilot or line 
crew. It is not likely that any tct}’ 
specific information will be given ts 
the trouble shooter. The usual 
"Squawk sheet” comment, "left ei^ioc 
rough” suggests any number of pos- 
sible causes. 

Cbech-taa Arfviiable 

The trouble shooter might like more 
specific comments, but even when they 
are offered, it would be good judgmeot 
unless serious engine damage seemeii 
likely, to check-run the engine. No 
two people describe anything in ex- 
actly the same words, and the first ruk 
of the aviation business is : "NeRr 

take anything for granted.” 

Our second source of informadoB— 
instrument readings — will help us iso- 
late the trouble. If an excessive drop 
in rpm. is indicated when running » 
either magneto alone, the mechauk 
can be quite .sure there’s an igniooo 
problem. If the ignition checks 0 » 
properly, then he must look fartiitr. 
A faulty propeller, sticky valves, ot 
perhaps some more remote troobk 
source may be responsible. In o®? 
case he probably will have called oa 
third source of information — d* 

Most good mechanics are able to de- 
tect poor engine operation by listeoiig 
o the engine. This applies, of cous» 


only 

troubles. 


the 


engiK 

aobile engine is 
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ii an airplane engine. In the first 
plice, an automobile engine may oper- 
ate quite smoothly and yet not be 
lenerating its full power. The car 
lacks its original "pep", but it is still 
jrivaWe. An airplane engine, on the 
xher hand, must continue to deliver its 
specified power right up to overhaul ; 
if it fails to do this it is not airworthy, 
ao matter how smooth it sounds. 

High powered aircraft engines are 
aoi designed with any particufar efforts 
toward extremely smooth low speed 
igieration ; the valve and spark timing, 
cylinder volumes, and other 
:s, are all intended to give full 
lakeofl powers and economical cruis- 
iag— for this reason we must operate 
near, cruising power while we 
)ur ears to the engine's roar. 
However, propeller noise at such 
speeds over-rides engine sounds and it 
takes experience to sort out the various 
oigine indications. 

Each system of the engine, taken 
/ itself, produces some sound : the 
exhaust is probably the most obvious 
and in its roar may be detected the 
proper or improper functioning of *e 

qistem. Mechanical sounds are quite 
heard. It is possible to pick out 
cessory drive gearing, the valve 
nechanism, or the whine of a genera- 
r, provided the would-be listener is 
the proper position and has the ex- 
perience necessary to sort out the 
sounds. It is good to form the habit 
of listening sharply to all engines ; if a 
mechaiiic does this concientiously he 
oon find himself expert in dis- 
tu*uishing good or bad performance. 

Sewiag vi. “Seeiiig'' 

Sight is as useful as hearing in 
trouble shooting. Most mechanics 
possess re.-isonably good eyesight; but 
recognition, the main link in the chain, 
Meds development. As an example, 
w unskilled man may see. in a physi- 
ise, a wing surface with a sooty 
swath extending back from the 
it pipe; but his eye passes right 


nental : 


The 


— inentaj impression. 

“Wocre mechanic notices the 
perhaps, makes a mental note I 
It off. A skilled trouble-shoot. 
»t jee, recc^iaes the so. 
t«th but also analyzes its meanin 
wuh regard to oil consumption, con 
Pt^ion, and the engine's future us. 
'olncM. If he is in a position of r. 
2®^bi1i^- — a crew chief, for instanc 
probably makes a mental di: 
of his men— first, a crew t 
®^te the trouble; second, a ter 
place in his work schedule t 
. "’att-hours necessary t 

man , nance men are familia 
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with the classic exhaust flame appear- 

engine troubles. Unfortunately, these 
flames, so colorfully illustrated in en- 
gine manuals, do not appear so clearly 
at the end of a turbosupercharger ex- 
haust system ; neither are they readily 
visible in the bright sunlight of the 
airport ramp. Exhaust flames follow, 
moreover, the old saying that, “All 
cats are gray at night”; that is, flame 
color depends on light conditions. 

The writer has seen two mechanics 
make their trouble analysis by watch- 
ing exhaust flames on opposite sides of 
the cowling. The man with his back 
to the sun saw nothing but a slight 
smoking, but the mechanic on the 
shady side noted torching and rich 
mixture flames. They concluded, 
therefore, that the cylinders on one 
side were receiving too much fuel, and 
they started searching for a source of 
improper fuel distribution, such as a 
leaking primer or perhaps leaking in- 
take pipes. 

After tinkering several hours, they 
ran the engine again — this time ^1 ex- 
haust flames indicated a rich mixture 
which they corrected with a few clicks 
on the carburetor adjustment. The 
joker, of course, was that now the dim 
twilight allowed the flames to show 
evenly on both sides, whereas the 
bright afternoon sun had given rise 
to a misleading flame appearance. 
Flames arc useful only when viewed 
in a fairly dim and evenly distributed 
light, such as in an enclosed test cell, 
and then all exhaust stacks must be of 
equal length and fairly short. 

Close observation of exhaust smoke 
is another story — frequently a reveal- 
ing one. Rich, black smoke common to 
rich mixtures is a familiar sight to all 
who have watched high-powered 
planes take off. This is the result of 
fuel cooling as an anti-detonation 
measure and is not necessarily cause 
for alarm. Gray oil smoke is a more 
alarming symptom. Most radial en- 
gines throw a plentiful cloud of oil 
smoke when first started but this is 
caused by a natural drainage and col- 
lection in the lower valve passages and 
exhaust pipes, and it should burn out 
quickly. 

A steady oil smoke in flight calls for 
a rigorous ground check, for it indi- 
cates worn or sticking rings, detona- 
tion holes in pistons. leaking impeller 
oil seals, or leaking valve guides — to 
name a few of the troubles. Oil smoke 
accompanied by oil spray, or smoke 
front the engine breathers, or an oil 
colleclion around the propeller dome 
breather outlet, is a strong indication 
of severe piston ring wear or a burned- 
through piston. 

Occasionally .-m engine will exhibit 
a puffing oil-smoke discharge rather 


similar to a smoker puffing rapidly 
upon a pipe. This can be caused by 
very simple troubles, such as bad 
sparkplugs. However, it is also a 
symptom of sticking valves or broken 
or bent push rods. 

Leaking impeller oil seals frequently 
give a first impression of worn piston 
rings by a steady smoking in flight, 
but a check of sparkplugs and com- 
pression will usually reveal the differ- 
ence. Uneven compression and indi- 
vidually fouled plugs indicate had 
rings, whereas generally fouled plugs 
and oil in the intake pipes indicate 
that leaking impeller oil seals are 
allowing oil to be drawn into the in- 
duction system. 

Mechanics overlook one excellent 
source of information if they fail to 
observe the soot deposits in the ex- 
haust stacks. The writer has never 
seen a tabulation of tail-pipe soot 
colors with regard to engine condi- 
tions; probably there are too many 
variable factors involved for a<xurate 
tabulation. If, however, a mechanic 
will carefully observe the exhaust 
stacks of many similar installations, 
mentally note the eventual history of 
the engine, and coordinate these events 
with the appearance of the preceding 
exhaust deposits, he will find himself 
with a wealth of information that will 
enable him to predict engine operation 
with tetter than fair results under 


Exhosi* Stack 
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Some men are able to walk down the 
line and, with almost complete ac- 
curacy, point out engines that are 
about to fail, about to increase their 
oil consumption, or otherwise malfunc- 
tion. This is not far-fetched if the 
reader remembers the exhaust gas 
analyzer. Oil soot, carbon soot, lead 
deposits, white, red, and brown ash- 
all tell a tale much as the electrically 
an^yzed exhaust gases tell of mixture 


An unusually acute sense of touch 
is probably common to all mechanics. 
It manifests itself in proper tool 
manipulation, niceties of handling and 
tightening — the ability to “see with his 
fingertips” when installing an acces- 
sory deep in the maze behind the en- 
gine. -All mechanics know the trick of 
detecting a dead cylinder or sparkplug 
by feeling for the coldest one. 

The trouble shooter’s tools, then, 
are essentially three in number: Rec- 
ords and reports of performance, in- 
strument readings, and his own sen- 
sory perceptions. The value of these 
three factors will vary with individual 
cases, so a fourth item must be con- 
stantly present — the factor of good 
judgment. 
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J{9 Holds Air Scoop Soeurely 


Horo is Simpio Fixttiro 
To Show Roekor-Boarinq Ploy 


••TWA ettiplciys this carburetor air scoop jig 
which features a turntable base and rotary axis, 
enabling work to be held brmly instead of involv- 
ing "wrestling” on bench. Edward Maxlield, 
master mechanic at Kansas City base, is shown 
demonstrating his invention. 


• By using a standard indicator, graduated 
enables mechanic to check rapidly, but with 
side play which may have developed in i 


. mounted on old 
rything required 
large bomber-. 
a long distance 




taping a throat mike to ball bearing shaft, roughness of bearings 
iroduced as sound, and millivoltmetcr perniits comparison between 
igs, thus enabling mechanic to select those with smoothest action. 
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.CIVIL OPERATIONS 



Offer New Finance Plan 
For Planes, Parts, and Repairs 


A*«ll«blc for b«th ftx«d baw 
ipifnton and parsanal llyars, 
tcWin* backed by bank* olfards 
(iM^ymenk pvrehatas 
mr 12>I8 manth poriod. 


Ihis would leave a net un- 
paid balance of $I,13S. At the current 
rate, the 6nance charge would be 
$68.10, making the total unpaid balance 
$1,203.10. The note would be repay- 
able in twelve monthly installments of 
$100.26. 

The paper is without recourse, 
which every dealer will appreciate. 
Only two papers have to be signed to 
complete the transactioit — a bill of sale 
and an aircraft mortgagee. They both 
require the following information: 
Make and model of the airplane and 


serial number, make and model of en- 
gine and serial number, and the CAA 
identification number. 

After approval by the CAA, which 
may take a few days, the mortage is 
filed with both the CAA and local 
authorities, according to state law. The 
flying hours of owner or airplane are 
not considered in the financifig. 

Altogether, it is a very simple pro- 
cedure seen as bearing much promise 
for everyone concerned in tiie manu- 
' facture and merchandising of personal 
planes for the postwar market 


B oth fixed based operators and 
personal flyers interested in 
financii^ the purchase and re- 
pair of planes and equipment being 
made available by SWPC are now re- 
ceivirg encouragement to do so by 
some of the country’s leading banks, 
irfiich have worked out tipie-payment 
plans covering both aircraft sales and 
repairs over a 12-18 month period. 

Examples of such financing have 
been previously set by rtie automotive 
and household appliance industries, 
which have built up large sales vol- 
nnies — thereby reducing unit manufac- 
raring costs — throu^ constructive 
time-sales programs. Their success has 
influenced opinion among these banks 
that the same business principles can 
be applied to the aviation consumer. 

The Cleveland Trust Co. and Bank 
of America are among the institutions 
with a time-payment plan already in 
operation which they are now offering 
to others interested in its possibilities. 
Included is a detailed plan of the 
n^sary organization set-up. along 
with full information on financing 
Heps, also data on joint ownership be- 
tween two or three people. 

These finance plans are virtually the 
Hime as for automobiles. One third of 
the total purchase price is required at 
oetime of arranging the loan, and the 
“ance charge is the same as that pre- 
for cars— $6 per $100 of the 
“nsuial balance per annum. 

For example, if an airplane plus 
wras and sales tax costs $1,500. the 
bfMcing would be as follows : 

For insurance. 134 percent, or 
®u2.S0, would be added. This rate is 
Wrable because there is a 334 percent 
*™uble clause in case of crashes, 
“^t^ the total basic payment 
be $1,702.50, and the one-third 
payment required would be 
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PIPER DESIGNS 
NEW SKYSEDAN 
AND SKYCYCLE 

laMvaHMs la »aitTa»Haa aad t ala i wl t a laalara* aiark twa* aa4 
faar plaaa craf» Ly Ca> aialiar far ya at war pa n aaal- 

plaaa aiarhat. 


A 'oum-rLACE* called the Skyaedao, 
planned to sell tor $2,995, and 
a single-seater named the Sky- 


cycle. at $900-$1,000. are among sev- 
eral new type personal aircraft being 
developed for the postwar market by 
Piper Aircraft at Lock Haven, Pa. The 
company U emphasizing that these are 
experimental projects and that present 
working plans call for production of 
the popular J-3 Cub Trainer and J-5C 
Super Cruiser as sotm as the WPB 
makes materials availtdde. 

Both the new Skysedan and Skycycle 
are low-wing cantilever cabin mono- 
planes. The Skysedan, powered by a 
165-bp. Franklin engine, will be of all- 
metal construction. Called for is a 
manually operated retractable landing 
gear, including tail wheel. 


Specified for the fuselage is a metal- 
covered tubular steel frame extending 
to the cabin, aft of which construction 
would follow stressed-skin monocoque 
practice. The forward position of the 
cabin over the wing's leading edge, to- 
gether with a generous amount of 
transparency, indicates thought given 
to visibility. 

Tapered wings, of metal structure 
and fabric covering and having split 
edge flaps, arc to house the two 20-gal. 
fuel tanks. A modified U.S.A. 35B 
airfoil is planned. Tail surfaces are 
to be cantilever and all metal including 
covering. 

Performance specified includes a top 
speed of 140 mph., cruising speed 
of mph., and a landing speed of 
50 mph., using flaps. At fully loaded 


gross weight the Skysedan's range U 
gaged at 500 mi., plus a half-hoar 
reserve. 

An entirely different design it the 
single-seater Skycycle, to be powered 
by a 40-hp. Contineiital engine, with 
a top speed of 1 15 mph., cruising speed 
of over 90 mph.. a 3SO-400-OU. 
range. Landing gear wouM be fixed, 
widi cantilever tingle legs attached 
to the front spar. 

Fuselage of plastic and aluminum 
monocoque construction, tiering 
sharply aft of the cabin with tail-boon 
effect, is called for. A sin^e-pieee 
moldri-plastic bubble-type cockptl 
canopy is planned for round-the-clock 
vision. The full cantilever tail tmit 
would be of welded steel tubing, fabric 
covered. Wing construction would be 
the same as the Skysedans', using an 
identical airfoil section but wiffiout in- 
clusion of landing fl^a. 

Prices given for these airplanes are 
based on estimates of volume produc- 


Specificetiofu end Performei»ce Date 




A new Two-rLACB msoNAL-TYPa 
piANE to be known as die On|m 
is the lateM addition to Aer- 
uiica's growing line of postwar planes 
tor the private flyer. It it now in the 
mockup stage, but the prototype is ex- 
pected to be flying at an early date. 

Powered by a 7S-hp. engine, the 
Chum wilt have an all-metal fuselage, 
tricycle landing gear, and it will in- 
corporate a spinproof two-control sys- 
tem under license from Engineering 
& Research Corp. Top speed is esti- 
mated at 120 mph., cruising ^>eed 108, 
and landing speed 50 mph. Rate of 
climb will be 650 fpm., and cruising 
range 470 mi, 

P eelore s Described 
Aeronca states that large automobile 
type doors will permit easy access to 
the cabin, and diat other special fea- 
tures will include enlarged ba^age 
compartment, hydraulic brakes, 
bearing controls, and a de luxe interior 
with an instrument panel designed for 


Aeronca Presents 
Chum 2-Placer 


Cawpopy says maw a l d a ky-alda twa ao airal H«M p* will ba 

spiaproof oad coaiblaa provea safety faa N r a s wHh atlllty and 
loferiar caorforl. 


eye-appeal as well as practicability. 
The interior is to feature roominess, a 
new foot rest, and an easy-action con- 
trol wheel. A starter and generator 
will be standard equipment. 

Among the other Ores which Aer- 
onca is readying for Ae postwar mar- 
ket are the two-place side-by-side 
Chief, the tandem Champion, and the 
Eagle, a four-place family-type low- 
wing monoplane with ret racta ble land- 
ing gear. 


Fuel ccpael^r. . , 

Top speed 

Crdlema speed.. 

fe5?e"Sf51Sg*.';. 




Arthf$ sketcA of postwar Aorooea Chum which compauy sfatws should be dyiug soou. A 2~plaem 
muM monoptano, powered with a 75-bp. eftfree, it will hauo tricyeJo londiup peor. fecd iir ed 
ore hydraulic broker, bait boariag coutrols, aud startof and gcuoratar as standard mauipmmnt. 



civil 0MKAT10NS 

/^^TION’S 
LUBRICATION CHART 
FOR FAIRCHILD 



Engine. Uses SAE 40 (AN-VV-0-446A, grade 1080) 
in summer and SAE 30 (AN-VV-0-446A, grade 1066) in 

elbove grades of oU are used at (1), (2), (18), (19), 
(20), and (24) every SO hr. and at all pulleys and at (3), 
(4), (5), (6), (7). (8), (10), (12), and (17) every 
100 hr. 

High-low temperalnre grease is used at (13) and (16) 
every 50 hr., and at (11), (IS), (22), and (23) ewy 
100 hr. 

Hydraulic fluid (AC-3580, mineral base; or AN-3586, 
castor base) is used at (9), (14), and (21) every 50 hr. 



"JACK- OF-ALL-TR ADES 
on your production line! 


Let American engineers 
show you how standard 
American equipment can 
serve you in war produc- 
tion today, yet be easily 
converted to perform your 
peacetime manufacturing 
operations. There is no 
obligation. Write today for 
further details. 


Standard American 
Hydraulic Press 
does many types 
of jobs! 

A standard machine cap- 

I able of performing a vari- 
ety of different operations 
is die V-l-V^ 4-ton Ameri^ 
can Hydraulic Press. It can 
handle innumerable tool- 
ing adaptarions for use on 
a wide variety of parts. 
Reconversion is no prob- 
lem with versatile equip- 
ment of this kind. 
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LUBRICATION CHART 
FOR STINSON 

Med»l: Reliant 



Engine. Uses SAE 40 ( AN- V V-0-446 A, grade 1080) in 
summer and SAE 30 ( AN-VV-0-446A, grade 1065) in 
winttr. 

Above grades of oil are used at (8) and (13) every 2S 
hr., at (12), (14), (15), and (16) every 50 hr., at (1), 
(2). (7). (17), (18), (19). and (20) every 100 hr., and 
at all pulleys and bellcranks every ^ hr. 

High-low temperature grease (AN-G-3A) is applied 
every too hr. at (3), (4), (5), (10), (11), (22), and (23). 

Hydratdic fluid (AC-3580, mineral base; or AC-3586, 
castor base) is used every 100 hr. at (6), (9), and (21). 




AUTOMATIC 

CONTROLS 

for aircT€ift flight operations 

W Hirt-aODCERS modulating temperature 
controls ond Servo Aefuotors provide 
the safety of automatic local or remote con- 
and assure greater freedom for the 
>t in applications involving the control of: 
Cabin Temparature 
Anti-Ice Temperature 
Carbureter Air Temperature 
Carbureter Mixture 
Carburetor Throttle 
Authorized manufacturers corteerned with 
bove or similar applications may secure 
engineering data upon request. 



Pvt thv power of 

HYDRAULIC-ACTION 

Jo work on your' Post-War Plans 

Whatever you may be developing for post- 
\ war manufacture, if its control involves either 
\ temperature or pressure, the positive action of 
White-Rodgers temperature and pressure 
controls will help to make it more dependable and 
trouble free. 

Hydraulic action, an exclusive feature of White-Rodgers 
temperature controls provides definite advantages not 
found in any other principle. Write today for catalog ond 
engineering data as opplied to your post-war projects. 

Hydmulic^AcHon—hoy^ it works 

The diagrams below picture (he action of the solid- 
liquid diarge in actuating the diaphragm that opens 
and closes the switch mechanism of the control. 





GOJ* 


WHITE-RDDBEHS ELECTRIC CD. 


SAINT LbUISr MO. 
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CIVIL OPERATIONS. 



/V^TION’S 
LUBRICATION CHART 
FOR STINSON 


Abcn'e grades of oil are used everv 50 Ur. at (1), (2), 
(3), (4). (10), (11), (14), (16), (1S>), (21), and (22). 
also for ail bail bearings, pulleys, and bell cranks. 

Low temperature light iusiriimeni oil is used every 50 
hr. at (9) and (20). 

High-low temperatarc grease (AN-G-3A) is applied 
at (7) and (8) er-ery 25 hr., at (6), (12), (17). (18), 
and (23) everv 50 hr., and at (13) errrv JOO hr. 

Hydraulic fluid (AC-3580, mineral base; or AC-3S86, 
castor base) is used everv 50 hr. at (15) and everv 100 
hr. at (5). 





TH V. CALL THEM FLYiNG FREIGHT CARS 
. . AND HERE IS WHAT THEY DO . . . 


7 TON PAYLOAD FOR THE COMMANDO 


The regular day’s work for the Curtiss 
Commando, this giant load of supplies, 
will be flown from India over the h um p to 
China by the Air Transport Command. Of 
the "flying freight car’s” 48,000 pounds 
gross weight, tires consume only a small 
part, but they must be able to carry the 
load and to set it down safely on air strips 
of every description. 

Working for the Troop Carrier Command 
and the Navy and Marine Corps, too, 
Commandos are doing duty around the 
globe. They are hanging up new records of 
fast, dependable delivery of air cargo of 
every type from white mice to airplane 
engines. The invaluable lessons learned in 
transport of materiel of war have led to 
countless improvements which make the 


Commando thoroughly serviceable . . . 
tested and proved in war for tomorrow’s 
peace. 


ntST AID FOR lOMRIRS ■ - . This Curtiss Commando is a 
fully equipped flying machine shop ready to go to the 
Recue of a 9uper-bomt>er forced down by mechanical 
trouble or battle damage. 


Hundreds of miles of terrain life 
of the Commando pilots who fly 
the hump of the Himaia^ 
dependability counts double 


MISH THE RATIONS • ■ . Nothing is more important tl 
^■Ryir.g the food to Allied troops at distant outposts. 
'Hiis shipment of field rations being delivered by Com- 
. heavy load for tires. 


FLY TRUCKS OVER THE HUMP ... For trucks to carry air. 
planes does not seem so unusual . Enit here is an airplane 
that carries iiilly equipped trucks over the mountains. 
This time it’s a weapons carrier. 


DELIVER SPARE ENCtNES • • ■ Just another of the many jobs 
done by the '"workhorse” of the Air Transport Com- 
mand's global routes is delivering spare engines and 
engine parts to bombers in distress. 
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Designed as a peacetime transport, the Curtiss Com- 
mando became a military aircraft fiying millions of miles 
under the severest conditions. Today, Curtiss introduces 
the peacetime version of this tested and proved passen- 
ger cargo plane. 

As a part of its $25,000,000 domestic and international 
expansion program. Eastern Air Lines is adding a fleet of 
these new peacetime Curtiss Commando Silverliners to 
The Great Silver Fleet. This program will multiply 
Eastern’s mileage by flve times in a three year period 
and by approximately ten timaa in five years. 

U.S. Boyal Airplane Tires are serving on Curtiss Com- 
mandos over the hump and around the globe. Like the 
Commando, they are proved in war and ready to carry 
the air cargoes of peace. 


U. S. ROYAL 

AIRPLANE TIRES 


SERVING THROUGH SCIENCE ( | TO SPEED THE VICTORV 

UNITED STATES RUBBER COMPANY 


• tOCKEFCUK 


.TRANSPORT 


TOMORROW'S AVIGATION 
FACES NEW FACTORS 

By M. O. LOWENSTEIN. usnr 


H igh-autitude and jet-propelled 
planes and V-type rockets — in 

relation to specialized fields oi struc- 
tural engineering, combustion, elec- 
tronics, and meteorology — are ad- 
vents in the general field oi avigation. 
But despite great advances m^e in 
Che study of external ballistics, the pre- 
dsion attained in high altitude bOTctb- 

"vengeatice” rockets. 

Further usefulness, especially tor 
commercial purposes, of these modern 
aircraft is dependent upon more com- 
plete control of flight. Among the most 
iDiporcant relevant factors which re- 
quire accurate evaluation, are the ex- 
ternal forces of nature. 

So long as avigation is concerned 
with moderate speeds and distances 

simple direct readings from a few in- 
struments suffice for accurate results. 
But when the speeds begin to approach 
the speed of die eardi’s rotation — as 
when great circle routes become cir- 
cnmpolar — the previously acceptable 
results become scarcely more than ap- 
proximations, and corrections of errors 
introduced by the effects of the earth's 
velocity considerably modify the solu- 
tions obtained by orthodox avigational 
procedure. 

Among important effects, account of 
which has to be taken, are those intro- 
duced by the size, shape, and other 
characteristics of the earth and its 
atmosphere. It is to be expected that 
the tremendous mass of earth-at- 
toosphere, spinning at about 900 mph. 
at the equator, influences the mass of 
a plane or rocket as its velocity ap- 
proaches that of the earth. 

The earth is a gigantic gyroscope, 
ana any changes in distribution of its 
“jass — even the relatively small 
change' occasioned by the flight of a 
Wane or rocket — affects many forces. 

ffie modification of gravity-effects, 
leentnfugal force, and precession can- 
I'^because of the immensity of the 
pttn, influence its course. Hence the 


With future's boost in spood and ranBo, inherent terrestrial 
forces considered pertinent to motoorological data, but not to 
fliqlit, will bo factors of vital intiuonco in avlBotion. Horn's a basic 
axpianation of these forces end hew they affect the aerial picture. 


plane or rocket is affected, and the 
wind, altitude oi celestial bodies, etc.. 

Several of the corrections are ac- 
counted for in the Wweri.-ii« .fi> .d/- 
manac: however, the practical form 
in which the succinct information is 
presented, does not reveal much of the 
source or theory from which the cor- 
rections were derived. .An elaboration 
of this material known as Z-correc- 
tion for bubble sextant*, is given here, 
together with a more thorough discus- 
sion of the external effects on masses 
moving over the earth's surface. 



Z - CerrecHea for Babble Saztaat 

Bxample. Given : T..A.S., 270 mph. 
(235 kt.) : lat. N. 56 deg.; wander to 
starboard of gyro equals 0.75 deg./- 
min. : and relative bearing 230 deg. 
(port) of celestial body. 

Find: Correction to be applied 

to a Sumner line. 

Solution; From Table <i) in 
American Air Almanac the values are 
-I- 5 min. (becau.se of Coriolis — a de- 
flective acceleration) and — 9 min. 
(because of gyro precession) — — 4 
min. (combined value). 

From Table (ii). tlie Z-correction 
is seen to be 3 min., which is to be 
added to the value of the ob.served 
altitude. 

Any mass inoving on the surface of 
the earth (including the atmosphere) 
is affected by deflection accelerations. 
These accelerations are the result of 
the mass moving from one latitude to 
another, and of the rotation of the 
earth. The resultant latitude and 
Coriolis effects cause an error in bub- 
ble sextant readings which must be 
corrected. The effects may be com- 
bined with another source of error — 
gv-ro wander — and tabulated. The re- 
sultant EXirrection is known as the Z- 
correction for bubble sextants, and is 
indepiendent of the course of the mass 
relative to the earth. 

In the northern hemisphere, the lati- 
tude and Coriolis deflective accelera- 
tions have a direction to starboard of 
the course of a moving body, and are 
accompanied by a force in the directiEm 
of the acceleration. The curvature of 
the course, therefore, is to port In the 
southern hemisphere the reverse effects 
are observed. 

Using the example given in Ameri- 
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small, tfie weigrht of a 


s posit 


Cif th< 


to starboard. To maintain a given 
course, a force must be applied to port, 
^^’bich, while recording a constant 
reading of the instrument, produces a 
course made good to port of the course 
desired. The curvature of this course 
is therefore to starboard, and is shown 


s Cg. 


The sight taken on the celestial body 
to port will be incorrect if it is as> 
sumed to be made while the plane is 
on C, the course desired. The course 
made good. Cg, is nearer the celestial 
body and the correction 9 min. must 
be added to the altitude to have the 
correct relation between the cdes- 
tial body and the plane's position. 

The difference between the desired 
course and each of the courses made 
good, Cc and Cg, are combined into a 
single correction for L.O.P., which 
varies in amount with the plane's speed 
and is obtained from Table (i), and 
applied to the Sumner line. The ex- 
ample in American Air has a 

resultant course, Cr. to port and closer 
to the body, and the correction is there- 
fore added. Whether the plane's posi- 
tion, in this problem, is x' or x- (a — 
away, or a — toward) the correction to 
be applied to the intercept is added. 

If the correction is to be applied to 


The force of gravity, g, among other 
effects, tends to pull all masses ap- 
proximately toward the center of the 
earth (Fig. 2). Centrift^al force, cf, 
tends to throw all masses in a direction 
away from the axis of the earth, and 
at right angles to it. The resultant of 
gravity and centrifi^al force, T, acts 
at right angles to the oblate-shaped 
surface of the earth and there is no 
effective component toward the equa- 
tor, because the earth is progressively 
flattened toward the poles. The re- 
sultant which holds the mass to the 
earth, therefore, does not pass exactly 
through the earth's center, O, but 
passes through some point O'. 

Since the force T is greater than is 
necessary to hold the mass on the 
earth, there is a residual gravitational 
force called weight, IV ~ tng, and it 
varies with latitude. That is, as cen- 
trifugal force varies with the radius, 
r of the circle through which the mass 
rotates, the value of T varies and the 
weight will also vary. The weight of 
any given mass which is stationary 
relative to the earth, decreases as its 
position approaches the equator. Near 
the poles, the circle of rotation is 
least, and the centrifugal force being 



aches that oi the 
weight of a mass 


*^Th e \ 

stationary relative t 
be illustrated by the following ex. 
ample : Let centrifugal force, c; = 
inru>=, in which U' is the angular veloc- 
ity of the earth's rotation and r the 
distance of <» from the earth's axis, 
The mean radius of the earth, R. 
equals 6,371 km. (polar radius = 
6,357 km, equatorial radius = 6,378 
km). Since r = R cos /, ami rf 
=: wR cos I so', then at -M) deg. lat 
the decrease in weight U'. according 
to these equations, is IV 
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A slight variation in weight also 
occurs with altitude, in accordance 
with g = gy(.l -h Z/£)', where j 
is the varying gravity acceleration, 
is gravity acceleration at a givoi 
latitude, E is mean radius of earth, 
and Z is altitude in meters. 

If a mass has a velocity relative to 
the earth, the centrifugal force changes, 
and with it, the weight of the mass 
In the formula for centrifugal force, 
cf = ntV‘/r = lump*, tv- is decreased 
by one part in eight at a latitude of -10 
deg. and a velocity front west to east 
of 80 km./hr, TTiat is, under these 
conditions, a mass weiglis less than 
an equal mass moving from east to 
west by about 1 part in 1,976. 


Further effects of relative velocitt 
on a mass have to do with the 
of the mass as it moves on a r 
body, e.g. die earth. These effec 
with the distance from the a 
rotation (latitude) and the velocity* 
the mass, and are divided for conven- 
ience of study, into: (1) Latitsdt 
effect, and (2) Coriolis effect. 

The former is the deflective effect cc 
the N-S component of the course aik 
is at its maximum when the i 
on a N-S or S-N heading. The lane 
is the deflective effect on the E-V 
component of the course and is at ii 
maximum when the mass is on a E-1 
or W-E heading. It is the effect 
under these maximum conditicpe 
which will be considered. Both laD 
tude and Coriolis effects are in th 
same direction within the same henn 
sphere, and by simply adding tb 
gether the combing effect is obtaied 


Latitude Etiact 
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angles 


ng earth, let the 
t«j on tiie mass equal f. The 
of the force is shown by the 
1, va, and V3. It is at right 
the velocity of the mass 
up'varu A anil therefore leaves V un- 
affected. 

1 he amount of the force F, necessary 
to balance / and to keep the mass on a 
course toward A, is the latitude effect. 
It causes a deflection to the left of the 
meridian P.-\. The movement of the 
n.a-s from P toward A simulates 
movement from 90 deg. south lat. to 0 

The same effect of moving to the 
left of the course is observed when a 
body travels in the reciprocal direction 
— as though it moved from the periph- 
ery of a revolving disk, toward, the 
center. If a plane is at point A and 
takes the reciprocal heading of P.\, 
as determined by the celestial body, 
thi-: heading is first APB. But when 
the plane reaches P's position, B- on 
the earth has travelled to B|, while 

changed. 

louring the time the plane is travel- 
ling, the earth tries to impart to the 
bmly moving toward P, the decreased 
tangential linear velocities (or decel- 
eration) successively at the points ag, 
Uy, and a|. The platte arrives at point 
aj with a tangential velocity equal to 
the earth's greater tangential velocity 
at aj. The earth’s velocity tends to 
retarii or to pull the plane to the right 
of its course at ay in the direction u.. 
with force /. 

To keep its original space heading 
lo li, the plane exerts'a force in the 
oppoMie direction— to the left of its 
coiir-e. To continue in this original 


do I 


.affect its velocity relative to the earth. 

If a plane’s velocity is great, that is. 
ii the plane traverses P to A or A to P 
ill a short period of time, I ; then 
changes from vj to Vj etc. are rapid. 
Since v,, vy, and Vj are each constant 
and if f be .sufficiently small, the maxi- 
mum value of the acceleration, a, may 
be determined. From the value of a. 
i may be determined in the funda- 
mental equation f = «ij, tit being con- 


In order that the mass reach .-L on 
the earth from P, or reach P from A, 
F must equal f. It can then be shown 
that F = 2 mtvV. 



ance this force and maintain the mass 
in its space direction, another force, F, 
opposite in direction to f is required. 
In the southern hemisphere 


orth o 


south, il 


Tied ti 


the left of the S-N or N-S course 
(meridian P.A). For the northern 
hemisphere, it can be similarly shown 
that a mass moving south from the 
north pole, is deflected to the right of 
its X-S course, such as NB in Fig. 4. 
.-Mso, in the northern hemisphere a 
mass moving north is deflected to the 
right of its S-N course, such as PC. 

Another explanation for latitude ef- 
fect is derived from the law of angular 
momentum. If the radiuaof rotation, r, 
of a mass rotating around the axis of 
the earth with a velocity P‘, be de- 
creased by having the mass move north 
or south, the work done on the mass is 
— F dr, indicating the decreasing value 
of r and a force F opposing centrifugal 

The work performed on a body is 
equal to the gain in kinetic energy — E 
= l/2iny-. From dE = —F dr, the re- 
lationship mVr=Cmorr^ is derived. 
The expression mVr is known as the 
angular momentum of the body and 
the equation expresses the principle of 
conservation of angular momentum. It 
signifies that as Hie distance from the 
center of rotation to the particle be- 
comes smaller, the particle must in- 
crease its linear and angular velocity. 
A displacement of a mass poleward 
brings it closer to the axis of rotation 
and results in an increase of angular 
velocity. 

An apparent acceleration to the east 
is produced, which is an acceleration 
to the right of the course in the north- 
ern hemisphere, and to the left in the 
southern hemisphere. 


Corlalis 

Assume that m is not at a pole or 




• moving north or south, 
out IS at some latitude south of the 
equator, as position P> (Fig. 5). If m 
is at rest in reference to the earth at 
P', all forces acting on it are’ in 
equilibrium. Components of centrifugal 
force, gravity, and friction are all bal- 
anced, and Ill’s linear (tangential) ve- 
locity is easterly. If, however, an at- 
tempt is made to give m additional 
easterly tangential velocity in the di- 
rection of the earth’s rotation, the bal- 
ance is disturbed. 

.Mass III will then move with a 
greater linear velocity than that pro- 
vided by the earth’s tangential velocity 
at P‘. .As previously stated, a difference 
in velocity is an acceleration (or de- 
celeration) and indicates the existence 
of a force. The direction of this force 
at any time is easterly and corresponds 
(Turn to page 249) 
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B charaetcristics of enitsin9 super* 


DotoiliiiQ dosign aud porformai 
chorgors. the outlier eeneludos his series with premises for added 
eeoiiemy at high altitudes through use of turbine drive and heat 
OHchanger for both carburetor and cabin heater. 


T o FLY at 25,000 ft., it is neces- 
sary to supercharge the intake 
air from atmospheric pressure 
up to that required by the engine to 
develop its power. Two methods 
which are used today are: First, the 
geared supercharger driven by the 
engine; second, the turbo supercharger, 
which derives power front the exhaust 
gases. 

Before an evaluation of the t^vo 
methods can be made, the effect of ex- 
haust back pressure on the engine, or 
the brake specific fuel consumption, 
should be understood. This effect is 
a function of valve and spark timing as 
well as of pumping characteristics, and 
e.tch particular engine design must be 
sludi^ to determine its magnitude. 
Ehperimental data is also needed for 
verification. However, assuming the 
engine is tested with this end in mind, 
the increment should be obtainable. 
T<> explain the reasons for deduction 
from bmep.. three effects on engine 
i>f«ration must be listed. 

.'\t a constant manifold pressure, the 
power varies with altitude due to the 
following factors: 

(1) -\n increase of altitude reduces 
atmospheric temperature, due to the 
standard altitude variation. Lower 
temperature means higher relative den- 

taken into the cylinder. Thus a higher 
power is obtained, but only because of 


increased volumetric efficiency. The 
power increases with the mass of air 

power, but with no change in specific 
fuel consumption. The effect on bhp. 
is approximately 1 percent increase for 
each 10 deg. F. decrease in tempera- 
ture, but no change in fuel per bhp.-hr. 

(2) A decrease in back pressure re- 
sults in improved scavenging of the 
cylinder. Exhausting a larger portion 
of the burned gases allows the intake 
of a larger volume of charge. The 
power increase is due to increased 
volumetric efficiency, but specific fuel 
consumption is unchanged. The effect 
is an increase of 0.5 percent in power 
for each inch of mercury reduction in 
back pressure, but with the same fuel 
consumption per bhp.-hr. 

(3) Change of back pressure may 
also have an added effect at cruising 
power. The pressure against which 
the piston pumps on its exhaust stroke 
is directly reduced as the port pressure 
is reduced. The increment in power 
reduction may be shown by the equa- 

_aPUiii!0 

2 (12) (33,000) 

vhtfe: P ™ back preCBure reduction inoro- 
tf -1 engioe rpm., 

Since this expression is identical to 
one for bmep. the increment in back 


pressure may be written as an incre- 

. _ 792,000 (lAp.) 

AN 

This is added engine power for a 
given manifold pressure and fuel 
charge, and it will show as a reduction 
in specific fuel consumption, Thus, 
(SPCh bmep., 

(SFCOi ” bmep.i + AP 

For example, if an engine obtains 
minimum specific fuel consumption 

(57*0 at approximately 140 bmep. a 
change of 2 psi. in back pressure will 
result in a reduction in fuel consump- 
tion of: 

ASFC ” - “ 1-5 percent 

To compare the two methods of 
supercharging, assume we need a sea 
level carburetor pressure at 25,000 ft 
First consider the geared blower, 
which experience has shown must be 
two-stage, delivering air to the car- 
buretor. The equation for power re- 
quired by the blower is : 

vheee; P\ « 25,000 ft. pressure in pef. 

Q quantity o! carburetor &>n- in 

s compressor efficiency, assiuned 
here to be SO percttt 
P% » sea level pressure in ptf . 

For example, for 2,000 bhp, with an 
airflow of 7,000 cu.ft. min : 

p 785 (7 000) n 4~im.l20~\^ ,1 
.60 (33,000) L -4 J L\ 786 J 

s= 382 hp.. or 19.1 percent of tlie 
bhp. delivered to the propeller. 

Above engine might be equippe<f 
with short exhaust pipes, designed to 
obtain an exhaust jet effect. Calcula- 


tions show that a jet pipe, designed for 
operation at all engine powers, is cap- 
able of delivering up to 9 percent of 
the engine bhp. at cruising speed at 

25,000 ft. In addition, exhaust back 
pressure will be approximately 1 psi. 
above atmospheric pressure, or 6.5 psi. 
Sai'ing compared to sea level fuel con- 
suniption (based on 140 bmep.) will 
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148.2 

Thus the specific fuel consumption of 
the integrally supercharged engine at 

25,000 ft. may ideally be: 

SPC. = 19.1 — 9.0 — 5.6 = 4.5 
percent above that at sea level. 

similar calculation may. be ap- 
proximated for power plant equipped 
with a turbosupercharger. The super- 
charger costs nothing in power to 
operate, deriving its energj- from the 
exhaust gases. Calculations at 25,000 
ft. and cruising power have shown 
that the turbine can be driven with a 
back pressure of 8.5 psi. The reduc- 
tion in specific fuel consumption com- 
pared to sea level: 


a SFC - 1 — 


140 


obtained from the turbosupercharger, 
increasing the engine back pressure 
only slightly, and raising fuel con- 
sumption less than 0.5 percent. 

Second consideration is means to 
supply heat for maintaining cabin 
temperature and for ice prevention for 
the wing and tail surfaces. If the above 
is accomplished by exhaust heat ex- 
changers the jet thrust advantage of the 
integrally supercharged installation 
will be materially reduced. If separ- 
ate fuel burners are used for heating, 
the gasoline required must be added. 

Third item, carburetor heating 
means, also involves collecting some of 
the exhaust gases, reducing the effect- 
iveness of the exhaust thrust. 

Summing up, advant^es are with 
the turbosupercharged installation— 
for minimum fuel required and for 
maximum payload in a long-range 
high-altitude transport. As will be ex- 
plained, the turbine must be specially 
designed for the transport airplane. 

A common mistake is the rating of 
turbosuperchargers in terras of the 
engine power that they will accommo- 


It is intended to present here the 
concept of the er«iff»y /ur/>osn/>er- 
eliarger, so named because it is sized 
to extend cruising power of an engine 
to high altitudes, while maintaining the 
carburetor pressure required for full 
engine power only to moderate altitudes 
and with reduced efficiency. The cruis- 
ing turbine is deliberately made too 
small to boost takeoff power up to 

25,000 ft., since for a transport airplane 
this rating would be of no use ; but it 
is sized to boost cruising power to 

25,000 ft., because this power range is 
the important one. 

PewwAMHide Chart 

Fig. 4 presents the power chart re- 
quired of the long-range high-altitude 
turbosupercharged transport. The chart 


ivefl 


With proper turbo de- 
sign, the exhaust outlet 
may be formed to a jet to 
recover some of the en- 
ergy. Approximately 1 
percent bhp. may be re- 
covered at cruising speed. 

Thus a net reduction of 
fuel consumption of ap- 
proximately 5.5 percent 
may be effected with turbo- 
supercharging as com- 
pared to 4.5 percent for an 
integrally supercharged 
design. This 10 percent 
difference in terms of fuel 
and oil required for a 4,000 
mi. range, (Fig. 2, p. 171 
Jan. AviATtou) is 10 per- 
<»it of the 19,8 percent 
basically required, or 1.98 
percent of the airplane 
gro.ss weight. For the 

200,000 lb. plane, this rep- 
resents 3,960 lb. payload. 

Points which have not 
been mentioned in this 
theoretical discussion con- 
cern practical installation 
proMems. A long-range 
higb-altitude transport 
mu-t be equipped with 
three items closely allied 
to the power plant. One 
is the cabin supercharger, which re- 
quires approximately 1.5 percent of 
«ngine power for geared supercharger 
*nd 1.5 percent additional engine fuel 
per liour. Cabin pressure may also be 



from consideration of what may be ob- 
tained. The .following points are 
assumed: 

(1) Takeoff power, 120 percent of 
m.e.to. power, is required by the C.^R 
previously discussed. Taking off from 
an airport at any altitude, gross weight 
of the airplane must be 
reduced imtil the airplane 
can climb to SO ft. from 
the ground with one engine 
inoperative before reach- 
ing ihe end of the runway. 
Thus maximum takeoff 
power is desired at the 
highest airport altitude, 
because any required re- 
duction in gross weight 

payload. Of regularly 
scheduled airports in the 
U.S., the highest are at 
Santa Fe, N.M. (6,675 
ft.) ; Rawlins, Wyo. (6,780 
ft); and Flagstaff, Ariz. 
(6,587 ft). In neighbor- 
ing countries, Mexico City 
airport is at 7,342 ft. 
Therefore, the altitude for 
120 percent m.e.t.o. power 
recommended on the chart 
is 7,000 ft 

(2) For normal rated 
power ( 100 percent m.e.t.o. 
power) the only import- 
ance 'to transport operation 
for climb i 


eiling 


with 


date. It is true that at a given altitude, 
there is a maximum engine power that 
each turbine can maintain; but, at 
another altitude, this power is changed 
due to variation of air density. 


(^ivil Aeronautics Regula- 

plane exhibit a prescribed 
rate of climb at an altitude 

1,000 ft. higher than any 
point en route. In the 
U. S. a ceiling of 15,000 ft. is sufficient, 
but in some neighboring countries 20,- 
000 ft. will be required. Maintaining 
100 percent m.e.t.o. power to 20.000 
ft. will insure ample performance. 
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(3) CTimb to cruisinc altitude is 
made at between 70 and 83 percent 
m.e.t.o. power. Choice of best dimb- 
ing power depends on the route flown 
as well as the rate of climb and fuel 
consumption. Therefore. 85 percent 
ni.e.t.o. power should be maintained to 
cruising altitude, 25,000 ft. 

(4) Maximum cruising power 
(maximum power th.it engine may 
operate at with lean mi.xture) is ap- 
proximately 70 percent m.e.t.o. Mini- 
mum cruising power is that retjuirrf 

plane is at minimum flying weight, that 
is. near the end of a long 
flight when most of the fuel 
has been used. This powi 
is 40 percent m.e.t.o. fc 
the airplane in question. 


my flight 
■ight at oth( 
found. Th 


I plotted 


right- 


latcd 

hand chart of I'ig. 4. Xeccsi 
approximation, this is obtained by as- 
suming that the maximum speed of the 
turbine is necessary for all points, 
depending on the efficiency curve. The 
efficiency is: 

T Y 


- - (*) 


x>t of density r 
lus is 27 percer 
t sea level. 


definilion of the ter 
■•cruising turbosupc 
charger”. The turhi 
should be designed to bo« 
engine hp. from 40 to 
percent m.e.t.o. power 
to cruising altitude, and 
should have sufficient < 
paeity at reiluced efficien 
to sustain higher hp. at t 
altitudes shown. To trai 


niiired in turbo compressor 
performance, the other 
charts in Fig. 4 have been 
diirived. The lower left- 
hand chart shows pressure 
ratios required, based on a 
Njosting power of a t\-pical 
low altitude engine. It 
must be noted that the 
application of the turhosupercharger 
does not eliminate entirelv the geared 
supercharger, which must be used to 
insure good fuel vaporisation. 

Thus the carburetor pressure re- 



power available at best econ 
gine rpm. at 25,000 ft. This is dic- 
tated by the pulsation point of t!ie 
compressor, below which a surge will 

The variation of surge limit below 23- 
000 ft. may be traced to complete tlic 
check of the power chart. The surge 
limit occurs at a certain ratio of car- 
buretor airflow to turbine rpm. Assum- 
ing a constant specific air consumption, 
the surge-limit power will vary directly 
with the turbine speed. Thus as the 
atmospheric pressure increases with 
decrease in altitude, the pressure ratio 
required through the com- 
essor will decrease, 

A check shows that with 




in (he 


cfficii 


: the 


be obtained. This spread 
may be slightly grcatci 
than is available with cur- 
rent turbine design, but il 
is believed that a unit de- 
signed specifically for this 
purpose could obtain the 


Points of the power chart are entered 


■ the 




lired for . „ 

to the operation of the integral blower, 
which is changed by the airflow and 
engine rpm. To obtain the required 
carburetor pressures for the powers in 
the chart, the pressure ratios shown in 
Fig. 4 are determined. The maximum 

, 1.1 for takeoff' poxver. 




t this il 


. the 


mpressc 


speed chosen (1,040 ft./ 
sec.^ a maximum efficiency of 70 per- 
cent is required at 40 percent m.e.t.o. 
power, an efficiency of percent is re- 
quired for takeoff power. A curve 
faired through the points shows a much 
steeper efficiency change than is the 
normal compressor characteristic. This, 
demonstrated hy the two curves in tlie 
chart, shows that the turbine rpm. for 
the right four points would be consid- 
erably reduced. 

The 40 percent power point on the 
left of the efficiency curve of Fig. 4 
would approximate the minimum flight 


Fig. 4. 

Nothing has been suvid 
about the exhaust turbine 
requirements. Turbine «le- 
sign is quite flexible -iitd 
can be made to obtain any 
desired resulls. However 
it has been demonsiraird 
that back pressure inti- 
mately affects engine fuel consump- 
tion and thus payload. Tlic lower 
the hack pressure in the cruising 
range, the belter the economy. This 
will be found to be consistent with high 
power requirements, because it dict.-acs 
large areas for exhaust nozzles. 

Back pressure at takeoff will of 
necessity he relatively high. Effect of 
back pressure on engine operation has 
always been a question, because little 
entation has been done ah ne 
If hhp. is maintained by in- 
• manifold pressure with hnek 
pressure, there is a range of moderately 
high hack pressure where engine opera- 
tion should be satisfactory, by evidence 
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from the engim 
turbine design ci 
lions if they art 

Crulslaq tarbasa 


It the high exhaust tempera- 


: 25.iX» 


will be 22 percent at 15.000 
ft. 5 percent at 5,000 ft. 
■These points arc below flic 


□super- 

standpoint 


Paslga SpMl«eatlaaf 

The previous section has dealt 
solily with performance requirements. 
If [he design of the nacelle must be 
compromised to accommodate the tur- 
bine, advantages may be lost in net air- 
plane drag and weight. In other words, 
for Che long-range transport airplane, 
this unit must be a new design, ar- 
ranged to fit the nacelle rather -than 
Ii.aving the nacelle designed to fit the 
turliine. The importance of weight and 
drag factors may be demonstrated hy 
the following calculations: 

For a large 4-engine airplane, nacelle 
drag is approximately 20 percent of the 
total parasite drag, when of good aero- 
dynamic design. To illustrate the affect 
ot greater nacelle size, an example of 
the effects of 12 in, increase in dia. is 
dia. of 65 in.. 


12 il 




frontal area of 40 percent. Nacelle 
drag would be increased 40 percent. 
.\irplane parasite drag is half total 
drag at maximum economy speed. Thus 
the maximum L/D would be decreased 
4 percent, fuel increased 4 percent. For 
our example airplane, 19.8 percent of 
the gross weight was fuel— 39.600 lb. 
gasoline — and 12 in. of added nacelle 
dia. win require another 1,590 lb. of 
fuel plus oil, equal to 4 percent of the 
payload or 9 passengers. 

Weight of an existing turbosuper- 
charger is considerable. Designed for 
cruising it should be possible to make 
the weight less than that of the second 
stage of a two-stage integral super- 
charger. To illustrate the effect, calcu- 
lation of the .cost of 1,000 Ib. is made. 
Breguet’s formula gives: 

(v)(l)'»['^] 

.Assuming constant propeller effic- 

atiil L/D are unaffected by weight. For 
range the 


final 


eight i 


In c 


One other factor should be noted in 
conjunction with this. A high altitude 
transport will require cabin super- 
charging-for which approximately 1.5 
percent of cruising bhp. is required. If 
driven from the engine crankshaft, an- 
other 1.5 percent more fuel is required 
and 1.5 percent less payload can be 
carried. The cruising turbosuper- 
charger described will pressurize the 
cabin under all flight conditions for a 
small increase in back pressure, affect- 
ing fuel consumption less than 0.5 per- 
cent, another 1 percent advantage. 

In the design of a cruising turbo- 
supercharger, disposition of the inlets 
and outlets is important. The axis of 
wheel rotation should be parallel to 
the engine thrust. The compressor air 
intake should face forward to obtain 
the maximum ram pressure from the 
scoop. Since the carburetor is often on 
the top side of the engine, and inter- 
coolers are required to cool the com- 
pressed air, the compressor discharge 
opening should be on the top of the 
turbin, discharging at a right angle to 
the wheel axis. The turbine can most 
conveniently obtain the exhaust flow 
if the inlet is directed forward, so that 
a direct connection can be made, 

The turbine exhaust should be di- 
rected aft : first, because advantage 

should be taken of the exhaust flow to 
obtain a thrust effect (about 1 percent 
of engine power, but it more than 
makes up for the drag entailed in the 
carburetor air scoop) : second, because 
of the requirement for a large heat ex- 
changer to provide hot air for anti- 
‘ icing and cabin beating. This ex- 
changer will have a sizable pressure 
drop, increasing the back pressure, 
whereas a straight duct will minimize 
this back pressure, which is of utmost 
importance. 

A control waste gate must be in- 
corporated in the system, and for the 


omy carburetor settings. 


sake ol 




1.8 percent gross weight was 
required for fuel plus oil, or the ratio 
of initial to final weight was 100/80.2 
= 1.25. Thus, if empty weight is in- 
ert. -:ed 1,000 Ib., final weight will be 
inci'.-ased 1,230 lb., the added 250 lb. 
bei; q fuel to carry the added empty 
Wei cht plus added fuel weight. ■The 
lon-.'cr the range, the higher this fuel 
faci ir becomes. For 4,000 mi., takeoff 
wei-zht must be increased 1,250 lb., or 5 
pa- ongers must be left off. 

eight and drag effects demonstrate 
tha: the cruising turbine must be de- 
aigi cd to realize the advantages of- 
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(1) Reliability 


paramou 

requi 


of a long-range transport. 

(2) Maintenance shall be similar to 
that of Che engine and shall require no 
more frequent service. 

(3) Turbine must be designed for 


For their operation, the engine and 
turbo must be cooled. The power 
chart Fig. 4 illustrates what condition 
of flight is critical for each cooling 
element Fig. 5 gives typical engine 
heat dissipation data, along with the 
theoretical heat variation. 

Engine cylinder cooling is repre- 
sented by the top chart Pressure drop 
required on the left chart shows the 
relative importance of various condi- 
tions. It will be jeen tifet because 

higher than normal altitude (along 
with the low allowable head tempera- 
tures and the low indicated airspeed 
for heat range), cruising powers re- 
quire as great a pressure drop as climb 
powers. Thus a faired flap gill area 
chosen for a standard day will suflice 
for cruising or climb flight, and cowl 
flaps need only be opened for an ex- 
tremely hot day or for ground cooling 
conditions. 

Center chart of Fig. 5 shows relative 
importance of various flight conditions 
on oil cooling. For this, the greater 
the power, the larger the pressure drop 
required. Flaps may be designed to 
fair for cruise flight, and open for high- 
power climb on a hot day. 

Bottom chart of Fig. 5 shows inter- 
cooling requirements, based on a 
cruising turbine and engine combina- 
tion following the points of the power 
chart. For c ' 


s operating ii 
. and the tem; 


s high efficii 




changer, and maximunt jet thrust, 
the by-passed e.xhaust should return to 
the system behind the turbine. These 
are design problems which cannot be 
attained by compromising with an 
existing turbine, but must be incor- 
porated in a new design for a specific 
application. 

For general considerations of design, 
the following points should be noted; 




mum. For higher powees. where the 
turbine is working less efficiently and 
is at lower altitudes where atmospheric 
temperature is higher, intercooling is 
more important. Selecting the faired 
flap position for hot-day cruise re- 
quires flap opening for climb. Limit- 
ing carburetor temperatures for these 
conditions must be obtained from the 

allowable temperatures are for the hot- 
lowable temperatures are for the hot- 
day climb condition with takeoff and 
m.e.t. 0 . power, and they must be care- 
fully calculated so that the intercooler 
size will not be excessive. 

For heating the airplane, an exhaust 
heat exchanger is desirable. In the 
design, minimum efficiency of this unit 
was at lowest flight power, which oc- 
curred at maximum power of the light 
airplane at sea level. This controlled 
Btu. output of the exchanger, How- 
ever, the takeoff power condition gave 
the maximum exchanger pressure drop 
with corresponding output. 

18» 
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PISTON TYPE PUMPS 


This pump requires an aecumulalor and unlnadine 
valve in the majority of aircraft hydraulic circuiu. 
The 6xed-slroke pistons deliver fluid continuously 
to the unloading valve. The unloading valve auto- 
maticslly opens when the accumulator lias received 
and stored its maximum volume of fluid at system 
pressure; the pump then operates at no pressure 
by returning oil directly to reservoir. When the 
accumulator pressure drops to a pred^ermincd 
minimum, the unloading valve automatically closes 
and diverts the oil to charge the accumulator. This 
constant volume pump is recommended when 
hydraulic power is required for short periods 
during take-off and landing . . . when operating 
flaps, landing gear and power brakes. It also sup- 
plies any small demand during flight . . . like cowl 
flap actuators. And it takes care of normal require- 
ments while on the ground . . . including parking 
brakes and cargo door operation. 


This pump automatically delivers the volume of 
fluid required by the hydraulic system. When the 
requiremrat decreases, the stroke of the pistons is 

needed, the piston stroke is automatically length- 

lion. An excess of fluid is never pumped. The pump 

horsepower. An integral pressure control device 

desired pressure independent of varying volume 
demand and of engine speed. This variable volujive 
pump is recommended when hydraulic power is 
used continuously during flight ... as for power 
boost flight control, gun turret drive, and cabin 
supercharger drive. 


yiekers Engineers wUl gladly discuss with you the 
relative merits of these pumps for yoar individual 


Vkkers 

Incorporated ‘ 

1462 nAKMAN ROULEVARD- 


EMSrfffEAf AND BailBBDt. OF 

Ot'L MYOliAtrLie EPUIPM^NT 
PfNCE r»ai 


.AVIATION'S SKETCHBOOK OF DESIGN DETAIL 



t.\T10N, March, 1945 


191 





AVIATION'S SKETCHBOOK OF DESIGN DETAIL 



193 


AVIATtON. Marrh, ^VIatIOX, 






37 Prects/on Operations? 
-yes. Sir/ -it's d Job for 
Aeronautkai Products, inc. 


'Xherets a big advantage in having 
intricate parts produced by a single 
organization under single, controlled 
responsibility. No bock>paasing, no 
costly delays. Long before Pearl Harbor 
we built a reputation on volume prc»> 
duction of industrial and aircraft en- 
gine parts, large or small, hardened and 
ground, micrc^finisbed. 

From automatic screw machines, 
through grinding, thread grinding 


milling, hypro-lapping, heat treating, 
nitriding, plating and 
we give yon the COMPLETE job!— and 
we work to tolerances as low as .OOOl, 
at top-speed production. 

While we’re now geared to total war 
output, we may have an open capacity 
on your parts problem ... so why not 
write our Executive Sales Office for an 
impressive booklet on our complete 
plant facilities. 
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FOR BETTER DESIGN. 




HEftfS A PICTURE OF TOAtOfiROW ... of a giant 
Pan American DC-7 Clipper ever Rio de Janeiro, 
just 19 hours out of New York. Aboard are 108 
passengers and a crew of 1 A. Spacious pressur- 
ized cobins hove corried them comfortobly at on 
altitude of 20,000 feet, at speeds of more than 
300 miles per hour. It hos been a thrilling experi- 
ence, mode possible for mony by the amazingly 
low fores. 

It's an experience that none today could look 
forward to without the many remarkable develop- 
ments in equipment and apparatus inspired ond 


In Prscisien Hydcouliri, Puel I 
Air Pvmpi, RalolMl Accesrerli 


PERFORMANCE 


accelerated by wartime aviation needs. Scores of 
these developments will find application for afield 
of aviation, making possible processes ond prod- 
ucts of entirely new efficiency and performance. 

PESCO precision hydraulic ond liquid pumps 
and controls are an outstonding example. De- 
veloped originally for modern aviation, they now 
open the way to all industry for expanded and 
more efficient uses of Pressurized Power and liquid 
flow. For descriptive literoture, write PESCO 
Products Company, 11610 Euclid Avenue, Cleve- 
land 6, Ohio, 
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Moreover, the oon-tnagneiic quality of "K" Monel opens 
possibilities for their use in (or around) chose inscmmeocs 
where magnetic disturbance cannot be tolerated. 


1. Th« tMr muHF 
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"K” MONEL isespecially useful for this application because it 
provides the combination of properties that is so often needed. 
Like ocher manufacturers seeking a metal to fit "special” con- 
ditions, the makers of TRUARC Retaining Rings looked for 
their solution among the iNCO Nickel Alloys found it. 
For more information on these eight problem-solving metals, 
send for your copy of "Selected Metals for Aircraft Uses,’’ 



THE INTERNATIONAL NICKEL COMPANY. INC. 
• 7 WALL STRCET. NEW YORK S. N. Y. ». i»u «. u.iu 
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dicites that the greatest protection 
ag.iinst heavy birds is afforded by a 
thi.'k vinyl. The glass shatters but the 
thii.k vinyl acts as a net, preventing a 
bird from entering the cockpit even 
though it comes through the heavy for- 
ward piece of glass. 

Both panels of the windshield are so 
constructed as to be removable as a 
unit with the frame. The forward 
panel, installed with a soft rubber gas- 
ket to eliminate distortion, can be 
sealed in its frame and tested before 

The oblique panel at each end of the 
front windshield is approximately 
7.125 X 12.25 X .308, consists of .109 
semi-tempered glass forward and aft, 
and .090 vinyl plastic, and is hinged on 
inboard side to open inward to afford 
unobstructed vision in very heavy rain. 

Side windows are approximately 
17.3 X 17.5 X .308, with .109 semi- 
tempered glass fore and aft, and .090 
vinyl plastic between. They are crank- 
operated for sliding open to the rear, 
and at end of closing travel move out- 
ward to provide effective sealing. 

Distance from normal position of 
pilot's eyes to front windshield has 
been reduced from over 30 in. to 18 in., 
thus increasing visibility by increasing 
the angle between upper and lower 
limits of vision, and in flight position, 
the aver.age pilot has an angle of vision 
of 16 (leg. up and loi deg. down meas- 



ured from horizontal line at eye level. 
By leaning forward, angle of vision is 
further increased. This was not accom- 
plished with the old windshield, since, 
when leaning forward, the angle 
changed very little because of the 
greater distance from the windshield. 

Rearrangement of the instrument 
panel affords pilot and co-pilot dupli- 
cate flight instrument sub-panels which 
are interchangeable to facilitate main- 
tenance. All units on the instrument 
panel, except auto-pilot shut-off valve 
and light receptacles, are front- 
mounted and (igth flexible hose connec- 
tions permit rapid removal and installa- 

The radio installation has been re- 
designed, this equipment being located 
on the centerline and right side of 
plane from aft of co-pilot’s scat to 
cabin partition. All junction boxes are 
consolidated into one unit located on 
the side of main radio rack. Wiring 
is routed along the right side of the 
overhead panel under a snap-on insula- 
tion strip for ea.sy access, .^ill control 
units are contained in a consolidated 
panel located just above the center of 


the windshield, accessible for operation 
by pilot and co-pilot, and fitted witit 
slide fasteners to facilitate mainte- 
nance. A quickly removable hinge 
permits complete removal of entire 
panel for replacement. 

Batteries have been relocated in the 
fuselage lower surface just forward of 
the ground service access door and are 
mounted on an elevator type carriage 
raised and lowered by a jackscrew and 
handcrank mechanism, and which 
moves vertically when the plane is in 
three-point position. In level flight 
position, the carriage travels up and 
ahead, and a spring-loaded cable as- 
sembly attached to the upper portion 
compensates for possible binding as a 
result of bending moment created by 
the angularity. A safety latch is pro- 
vided to lock carriage in the up posi- 

A simple mechanical linkage con- 
necting each landing gear door to the 
main strut has been installed to replace 
the hydraulically operated door mech- 
anism and thus sequence valves and 
associated hydraulic plumbing are 
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• There is one best cable for every applica> 
tion in aircraft construction. The need may 

be for strength — flexibility — resistance to stretch, abrasion, corrosion or 
bending fatigue — any combination of these reqiiirements. And there is 
an AMCKiCAN CABiE for every job. 

Perhaps you are now using cable of the right size, construction and 
material for every application. On the oth^ hand, there might be some 
job on which a diffnent cable would srarve better. 

If there is a question, this book, “Data for Aircraft Controi. 
Cables,” will suggest the answer. If you do not have thin booklet in 
your file, we will gladly send you a copy. Just write our Detroit oMce. 




a-935 0«i>»>a» BMa., 0«lt»W 2 • *95 ■ryan* HtmI, San Francitca 7 • Bridgapart, Conii 


AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE 
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CLASSIFICATION Mqforials 

SUB CLASSIFICATION 8oH 6 Roller Bearings 


Standard Dimensions 
And Tolerances 

Far ball bearlnqi Typas BA. BC, BH, BL 4 BS 
and cylindrical rallar baarinqi Typas RN, SU, RF. RJ. RP, RUP. RC & RK 
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Th« Sheffiald THRCDCHEK 
previdM a mora specMc and aecwrofe chock of 
crHicat Ihroad olomotiH than tho convontional 
ceMective chock. 

Two GO roll* sorvo to pa«« parts that aro 
net ovonizo and which will ossomblo. Those 
rolls screen out parts which are evoisizo or 
which will net assemble because of an exces- 
sive error or combination of such errors in 
lead, angle and pitch diameter. 

As the parts are passed from the GO or 
assembly rolls and are presented to the two 
NOT GO rolls, one of which is mounted so as 
to actuate a dial indicator, the dial shows 
whether the pitch diameter is too small and 
by bow much. Should the pitch diameter shew 
as being within tolerance limits and near 
bask, then it can be assumed that lead and 
angle are net only within tolerance limits but 


are also of the highest dimensional quality. 

A free-raloling bockstep enables the part 
to be properly located for accurate checking 
and also permits cheeking for eut-of*round. 
The backstop, together with the indicator, 
eliminates the need for a trained sense of 
"feel" in making the NOT GO cheek— a most 
important advantage of the THREDCHEK. 

Both sets of rolls are PRECISIONPLATE- 
Sheffield precision chrome plate — for longer 
life. Full manufacturing tolerances may be 
utilized because wear allowance is compen- 
sated by adjusting tho rolls on their eccentric 
axis. The open end style permits checking 
close to a shoulder. 

THREDCHEKS are available in frame sizes 
corresponding closely to Sheffield Thread Roll- 
Snap Gages, with standard or special pitch rolls. 
Writ* for engineering data "Instruments #S". 
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New Representative CamHiittee Gets Big Role 
In Shaping of Postwar Personal Anation 


tioRs . . . CentRsloA won't ea 
NACA drafts stotemont of resoorcia policy 
FAC iteto* sooms; score of «rm ' 

Simpler moehoRlc rotlnst . . . Per fodorol air i 


A twelve-man Advisory 
Committee on Non-Scheduled 
Flying, recently appointed by 
T. P. Wright. CAA Adminis- 
trator. will play an important 
part in drafting the future of 
personal aviation. This 
mittee will include sevei 
resenlattves from prlvat 


scheduled buslne£. 

But regulations are In 
CAB is Investigating all 
scheduled operations 
plans. For existing : 


1 the airplane 


inufac- 


be organ- 
ized, will come into competl- 
ion with the regular airlines, 
vhlch are under economic 
control as to their mail, cargo, 
passengi 


ling consumers,* 

1 State avtation offl- 

er that personal avi. 
ty determine its own 
Mr. Wright has In- 


Committee. 


Working with the CominlM^ 
will be four goverami 
atlon oScials: John 
assistant to the Adminis- 
trator; Jesse I-anlcrord. direc- 
tor of the CAB Safety Bureau: 
Fred Lanter, director of CAA 
safety regulation; and Jack 
Nelson of CAA. who wlU bd 
executive secretary to the 

Further strengthening his 
private flying program, Mr. 
Wright has appointed Mr. 
Geisse as his assistant and ad- 
visor In that field. Mr.Oeisse's 
main oblectlves are the slm- 
plincation of federal r^ula- 
tkins on personal aviation, 
and the promotion of Im- 
pi ovement in light airplane 
design and utility. 


.'<fon-scheduled flying, in- 
ch ding irregular route trips. 
M.ttract services, charter 
trips, and taxi work, const!- 
Kites a prospective important 
ne;d for discharged military 
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crators to obtain route .. 
censes, and will fix their rates. 
But at the same time, CAB 
wants non-scheduied services 
in many places, instead of so 
many licensed feeder lines. 
Watch for CAB decisions 
non-scheduled flying. 


airports is certain to gi 
ahead rapidly when the wa 
ends. How rapidly, and hos 
well-planned the fields will be 
depends on Congress — als> 
upon many groups, some o 
which, unfortunately, are glv 
Ing Congress conflicting infor 




alr^ts. In i 


r bills on Cap- 
mtlng various 
0 build about 3fi00 



"HIGGIHSCOPTER ' 


ACCA Airplane 




them caU for federal funds to 
matched with local funds, 
ies are fighting with states 
control of the federal 
hey — when It becomes 

available. Most states cannot 
accept the money until they 
pass enabling laws. 

CAA has presented to Con- 
gress a Master Airport Plan, 
with the intention of planning 
each field as a part of a na- 
tional airport system. Bureau 
of the Budget and Federal 
Works Agency say the Master 
Plan is not coordinated with 
the military airport system 
and that the cost of land is 
ot provided for. 

All these problems will be 
oned out, for nothing will 
stop the demand for airports. 
Many ports, of course, will be 
built tv private Interests and 
persons. Meanwhile. Army 
and Navy restrictions on air- 
port information are being 
lifted, end CAA will soon re- 
r distribution of its re- 
. .. and charts on the status 
of airports. 

NACA Drafts Statement 
Of Reaearch Policy 
At request of House Select 
Committee, NACA has pre- 
pared a statement of research 
policy, following conferences 
with the aircraft Industry and 
after appointment of a special 
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feeder line system for postwar. 

Unlike last year's bill, it 
omits extensive provisions on 
American fla^ forel^ air 
bansport. and on auxiliary 
sir services by surface car- 
riers. Strong pressure is beli^ 
brought by various Interests 
to break down this Lea bill 
into several bills. 

Second Is Sen. McCarran's 
proposal of an "American 
Plag Line" foreign system in 
which most carriers would be 
authorised to own stock (the 
"chosen Instrument" Idea) . 
It Is opposed by all govem- 
mcht executive agencies and 
by all airlines except Pan 
American and United. It has 
some strong support In the 


le how many y 
I many alrplum ' 


vision of the Civil 
tics Act of 1»3B. 


tire air transport system Is af- 
fected by CAB'S order to UAL 
TWA. EAL. and AA to show 
cause why their present alr- 


CAB examiners have nm 
while, submitted their k 

In the postwar ovetacti a 
pension plsm. It suggests lb 
American Export 
share the North Atlantic u 
fic. The examiners ask tb 

through corporate ii3 
aiies. and that Intemstbi 
carriers be given access is I 
teiior U. S. traffic. The kh 
strongly re-afflrms CU 
stand for competlUcn i 
American flag lines, bat I 
concedes the practicshOltr i 
single operations on im 


petition as oppoe 
desire lor free 

cage agreements. 


mile should not be cut nearly 
In half to a 32c. Jevet. Each 
line received a separate order. 


general Investigation by CAB 
of air express-and cargo rates. 

In these show-cause orders 
the board makes an Important 
departure from Its usual for- 
mula of basing rates on com- 
pany investment, and It Indi- 
cates clearly that It will con- 
sider separately the operators’ 
mall revenues as distinguished 
from other Income. 

United, which had already 
announced Intention to reduce 
passenger fares, protested the 

interest would be better served 
If company profits are shared 
with air travelers. American 
Airlines later proposed a pas- 
senger fare cut of percent, 
rs compared with UAL's pro- 
posed average reduction of 
10.1 percent, and formally 
called upon CAB to modify or 


set up Divisions of Air, Army, 
and Navy under a Depart- 
ment of Defense, one to In- 
vestigate electrical storms, one 
to provide for study of Jet 


Unsolved prewar air legls- 


arlth war and postwar domes- 
tic and foreign enigmas, are 
being tackled by Congress 
with a large number of bills. 

Chief among these Is a new 
bill <RR 674) by Rep. Lea In- 

dS^t^ Lea”m^^. Added 
Is a federal airport financing 
measure. Other features would 
provide for a Civil Aeronau- 
tics Commission and an Alr 
Safety Board Independent of 
the Commerce Department, 
limited regulation of contract 
carriers, uniform zoning 
standards, appropriations for 
civil pilot training; strong 


airports 

several 


Congress was asked by CAB 
line schedules , and equipment. 

tlon of the airline system Is 
based on a policy of controlled 
competition. The Board feels 

policy completely unless It can 


Ing all first class mall by air. 
and laying out of a national 


Hearings on all sections of 
the world U. S. flag system, 
mapped last year by CAB, 
have been completed, anrt 
some permits will be issued 
this year. Domestic airlines 
and shipping compa n ies have 
filed applications lor far more 
overseas mileage than esti- 
mated traffic wlU Justify. 

President Roosevelt was ex- 
pected. at this writing, soon to 
proclaim adherence of »ii« 


reached at the International 
Civil Aviation Conference 
held at Chicago. After that, 
it Is believed at the State De- 
partment. quick approval by 
the other 26 nations needed, 
will be forthcoming. Right of 
transit over foreign lands, 
right to land for fuel and 
services, already granted by 

obviate tte need fw tedious 
negotiations on many pro- 
posed routes. The light to 




:atiox 


• . . CowBwtt on %^WBrtiss iuownwnandoH 


Transport Aviation 


FOR PASSENGER COMFORT 


Mail-Pay Order Shakes Traasport Reveaae 
Setap; UAL, AA Protest CAB’S Shew-Caase 

. . . Werld-raete beerlags aad; per»Hs la prespect . . . Hew 
bills aiei 4e salve leglsloHve pssilsi . . . CAk seeks elriiee 
pewers . . . Cxeaileers* AHeafic plea sapperH eesipe H tlea. 

pick up traffic, outward and 
homeward bound, will be sub- 
ject to long negotiation be- 
1st countries. Britain. 





STAIMLESS TUailMO' 


Tests Predetermine Workability 
of Welded Stainless Tubing 


THE CARPENTER STEEL COMPANY 

Wvtdsd Alloy Tub* Dioiaiois • Kanilwoxtk, N. 3. 


Qa?'penter 




NORTH AMERIUN JOINS FAIRCHIID 
IN PRODUCING THE 

PACKET 



AMERICAN air power, the nughti> 
est on earth, was built by team- 
work with American industry. Into 
our ships of the air go the efforts of 
manufacturers and suppliers great 
and small. 

The Fairchild "Packet," the 
Army's newest and most efficient 
carrier of air cargo, was built by 
this kind of teamwork; The team- 
work of the Army with Fairchild 
designers and engineers, Fairchild 
sub-contractors, builders of en- 
gines, suppliers of metals, the sub- 


assemblers and fabricators of myriad 
parts and materials 1 

Now the Army Air Forces have 
designated North American Avia- 
tion, Inc., os another builder of 
*'the flying boxcar." Fairchild wel- 
comes this newest member of the 
"Packet”-building team, famed for 
the B-25 Mitchell Bomber ; the super- 
lative fighter, the P-Sl Mustang; and 
the AT-6 Texan. 

Soon the "Packet" will be com- 
ing down the runways l&om both 
Fairchild and North American. 


hainhild ffinraft 


I >iri » i aw 9f fairKkiU Eitgimm ft MrpUm» C 



at all FsirduU aircraft, 
a Tbr oaly uia j rfo mirp 


ATIAtlON. 



|]t»79,3ei was set 

camlngs as a renegoUa- 
m UsblUty. although rene- 
OPiistion proceedings had not 


dividend and ammged 
Uie marketing of 103,434 


facilities and geoersd 
on. The new Issue and 
itock dividend brings total 
standing shares to 400,000 
soo.ooo authorized. 




Aviation Finance 


■h Aircraft Corp- reports 
» of SM,103.17S for the fls- 
_ year ended Sept. 30. 1944, 
IS amount slightly higher 
I sales of 30,838,000 In 



Sales for 1944 

placed In the netghbor- 
l of $1,600,000,000. . . . Ra- 
le Aircraft's backlog la 
uted at around 3800M0.- 
wlth 1944 shipments ap- 
Imatlng $400,000,000. . . . 
_ ■ j Aeronautical has a $13.- 
backlog In the winwtfrtiH 
*“ and total contracts 


Jes: Qrumman’s shipments 
recent months are reported 
t t^d $30J»0,000. . . . 
bURtss produced more than 
“ 000,000 worth of ah’- 


In 1944. . . . North- 
B for the fiscal year 
n j^ly are projected 


' working caplUJ^ fm 
rtion of 400 heUcopters 
Stockholders will 
, -- 1 . 000.000 shares on 

addlthmal 
‘ tor each five 


ADDING IT UP By RAT HOAOLEY 


concern, the annual report by Natlonsd AvlaUon Corp. 
oBl elals la always of Interest. Their current report shows 
that National Increased Its aircraft and accessories slock 
holdings from 3SA percent In 1943 to 38.6 percent of its 
total portfolio last year, while airline holdings jumped 


143 fr«n 33.6 


Industry, the report pcHnted out that the ihanufeusturers 
had their first widespread experience last year with cut- 
backs of contracts and also contract terminations. Diffi- 
cult as this experience may have been, the repca-t con- 
tinued. It advanced practical preparations for the in- 
evitable large-scale cancellations which all companies 
' — — mtually. The progress made In controlling In- 
and other expense was cited, and the significant 
drawn that "Uquidatkm of war business 
t neccasaiily represent an insurmountable 


face e 


a the airlines, the Na- 


Airilne Pmsinulsi Tumii ^ 

tlonsl olfirials pointed out that while air traffic volui 
Is bound to grow, the airlines have problems to meet that 
can become "very disturbing" to thrir progress from Ume 
to time. These problems were listed as: <1> Reduction in 
mail rates. (3> voltmtary reductions in paasenger rates, 
and <3> unfavorable results if excess profits tax exemp- 
tlcsis are exceeded by some lines. These problems may be 
succeeded by others, such as the return of point-to-point 
competition as equipment availability catches up with 
j load factors begin to decline. 


tention to the T-loan faculties which the government has 
offered as protection against terminations. Bo far only 
about 100 cmcerns have taken out such loans < to a value 
of around $83, 000,000). Prospects of a longer war and a 
provision In the contract settlement law rsiiirtg for a 
30-day mandatory payment of between 75 and 90 percent 
of the settlement amount are died as reasons why con- 
tractors have delayed taking these Iocuie. 

The subcontractor Is the 


may run Into delay and "contxactor resistance". So the 
subcontractor may find that the mandatory payments 
he Is counting on may take considerable time. 


prevalent than _ . ^ 

two large lines weighing the advantages of bank credit 
against stock flotations as a means of financing plane 
purdtases. TACA and Delta Air Corp. are two other com- 
panies said to be planning to raise capital. 


previous fiscal period. Net 


mmths ended Sept. 30, against 
$3305,141 or 77c. in the Uke 
1943 period. Pres. W. A. Pat- 
tenon said that the company 
has sufficient cash to meet Its 
recent purchase of 50 trans- 


Sept. 3-, 

against net sales of $70,739,401 
In the preceding year. Net 
proflU were $1,103339 or 1137 
a share, against $2308,414 or 
$3.15 a share In 1943. Ehir- 
Ing the year the company 
changed over from production 
of trainer and cargo planes to 
major component assemblies 
for tacUcal bombers, accord- 
ing to Pres. Wallace. 


profit of $106343 for the fiscal 
year ended Sept. 30. 1944. 
Pres. Bruckner said that 
there was no lessening In de- 

into volume produc- 


gettlng 


eeeds for general i 
purpoeee. The Euclid, Ohio, 
plant of Thompson Aircraft 
Products Co., a subsidiary, 
may be purchased fnaa the 


Aeronca Aircraft Corp. has is- 


of commm with the net pro- 
ceeds of^around $733,000 to be 


$ 1.00 a share, and unsub- 
scribed shares will be sold to 
the public at $2 a slmre. The 




Solar Aircraft re p ort s 
earnings of $443,473 or $134 a 
share for the six months ended 
Oct. 31. against $514374 or 


Aircraft Aecemorise ... 

s net profit of $1364,040 
1.49 a share for the fiscal 
year ended Apr. 30. 1944, com- 
pared with net profit of $741.- 
433 or $131 a share In the 


utilization in prospect tor 
plant expansion. 

nper Aircraft Corp. reports 
sales of $10,546,171 for the fis- 
cal year ended Sept. 80. 1944, 
as cMnpared with net sales of 
$11.478397 In the preceding 
year. Net profit was $359,876, 
against $315358. 

National AviaUtm's 1944 report 
reveals that the co>npany sold 
7.770 shares of Bell Aircraft. 

shares of Boeing, 500 
shares of United Aircraft. 
3300 shares of BranUf, 2300 
of Bdld-Contlnent Airlines, 
1300 shares of Pan American 
Airways, and 3,600 shares of 
Pennsylvania - Central pre- 
ferred stock last year. Pur- 
chases Included 1,400 shares 
of Douglas. 3.100 Orumman. 
and 15300 of Republic. 






W« call it tha "groan" run. . . tough, roaring, gnicliei 
hours on the testing stands! And when this “trial 
fire” is over, each Lycoming is completely taken dom, 
and its parts recbecked with meticulous care. Tba 
reassembly . . . and more tough hours of testing. Tbt 
object is, of course, to insure the utmost in safety and (i^ 
pendatrility for all who will count on Lycoming enginet 


: wish some scientist would ex- 
thsC very strange gastronomic 
I that fast-flying long-range planes 
go public relations men, Just fly 

where else and a cryptic culinary 
^ shines in their eyes. Then they 
heir typewriters and out comes — 
. . Now you can eat an early- 
on the West Coast and have 
• on the East Coast ! . . . ,A.fter 
midnight snack in New York this 
will set you down for bacon and 
in San Pedro! . . . Just have 
piping-hot pilaff in Persia, then 
>-onty a couple of hours in this sky- 


2700 rigid intpoelions must be passed before any Lycoming 
earns its name — inspections and tests unusual in any engine of 
this ^pe, but comparable to the standard of laige war-plane 
engines costing $25,000 and up. 

The result ■ . . ? Ask the men who fly *em about Lycoming de- 
pendal^ity, durability, and economy of operation. 


LTCOMIHG 

AIRCRAFT ENGINES . . . SS-SOO H. P. 

Lycoming Division 

The Aviation Corporation 

Dopt. 0-4, WIKamsport, Po. 

— me eNomc wi m a fsovsw fast and a swt wnvt« 




Wc 6nd ourselves wondering if 
somehow catalyze Alcl.ad 
combine chemically with long-range 
'a to produce this dietary hypnosis ? 
guess it couldn’t be that. But what- 
• it is, we find it downright patho- 
_ rohably because we're per- 
ntlly short of ration points. Maybe 
pixillation could at least he trans- 
ito some other pursuit besides 
ltd sorta be a pleasant change 
"... And now you can 
your wife good-bye in Chicago in 
morning and go smooching in 
imaliland tn the afternoon.” 

Fdlows on a supply flight over the 
ific had become conscious of an 
aoTtng buzzing sound coming from 
of depth bombs in their ammo 
■{0, and not liking it a bit, theyi con- 
ed base for advice. Substance of 
J^ly they got was. "Think nothing 
It.” But they kept thinking sorae- 
of it anyhow, and finally they 
“scled the two SOO-pounders out into 
■p'here, even before hitting the 
below, the chaises burst with a 
;f^ing WHAM-M-M-M ! 

5 respective 
again neared normal, there came 
l-back from base: "Qtange in 
mesMgc regarding depth bombs 
■nsideration indicates 
soning of charges is 


Further c 


Sge‘ted." 

Certain at 

instance we’ll' favo. wun anon; 
' - *as at Wright Field casting < 
'rested over the Bell P-S9 Air, 
like anyone else he wi 
Wially intrigued by the craft’s j 
So he half knelt to gaze in 
‘no end of one of the whoosh uni 


FUTIoM, March, ; 


Side Slips 


— just at the precise second that the 
75-mm. cannon on a B-25 roared into 
action on the firing range at the other 
side of the apron. Anyway, fast think- 

in the grass. It was in the following 
second that he realized the jet engine 
hadn't opened up. 

• One of our more lugubrious friends 
comes up with his own definition of 
what he fears may become our postwar 
air commerce policy — one of "reason- 
alile strangulation of free competition.” 

* ^suggestion committee chairmen 
don't always lead the dull dig-away life 
they’re often supposed to. One of them 
recently got a properly filled out blank 
—complete with very professional 
drawings — which said : “I would sug- 
gest you put an umbrella over my drill 
I>ress. It shouUI be of stout canvas, 
and at least four feet in diameter. 


Around the edges should be placed a 
small gutter (this could be made of 
scrap metal) with a drainpipe running 
into a pail placed beneath the metal 
stand. Either that or fix that lousy 
leak in the roof right over my 
machine.” 

* In that same plant one man, wdth a 
long and complicated name, was con- 
stantly being paged over the public 
address system. A su^estion form 
said, simply, “If you want the rest of 
us to get any work done equip Mr. 
So-and-so with a walkie talkie.” 

• Anent promotion of airparks, stops, 
ports, etc., we note that one of our 
estimable contemporaries headlines 
that 2,196 U.S. airports have "hang- 
ers.” Well, since there sure is a lot 
of work to be done it's right nice to 
know there’s a place to hang the old 



''Mogvfra't ahowing off again — wasf, mrmrybody 

ta taaw ka made a trip dare eeder fa AattnUa." 



SPHERES OF iNFLUENCB 


These spheres— these little steel bslh 
that are the hearts of ball bearingi- 
have as great ac influence on our Um 
as anything promulgated at interna- 
tional coiderences. 

For as our chnlisatioa depends oo 
Production (the science 
of "keeping 'em rolling”) depends ca 
anti-friction bearings . . . and “Nothini 
Rolls Like a Ball!” 

The Ball Bearing carries loads cn a 
circle of free rolling steel balls, reducing 
r, maintaining preche 
location of parts and cutting mainte- 
nance — as does no other ^pe besrisi 
That’s why over 300 million New 
Departure Ball Bearings are woddog 
in this war. That's why designers of 
new and better machinery are destgn- 
ball bearings into t^at ms- 
chinery than ever before. 

We believe there ia no substitute 
providing to so full an otent, the ad- 
vantages that ball bearings give in » 
many applications— particularly wba 
made with the technical experience flat 
goes into New Departure Ball Beariagi. 

your free copy of "Wl^ 
Anti-Friction Bearings.” 


f MPAKTURE • DIVISION OP CgNHAL MOTOKS • MUSTOt, CONNECTICUT • Soln Si 


: DETKOrT • CHICAGO • tOS 
AVIATION, 


F ollowinc are digests of seme of the 
more interesting recent patents on 
aviatton developments granted by 
Ob U. S. Patent Office. Mr. Crowell will 
jWlr furnish readers with free infor- 
mition on approximate cost and pro- 
odore in applying for patents and trade- 
Bsrk registration. Address inquiries 
a Um, care Aviation, 330 W. 42nd St, 
New York City (18). Printed copies of 
uiv of patents listed are obtainable at a 
if 10c. each, directly from U. S. 


Patent Office, Washington. 
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-Review of Patents 


By A, HABRY OROWCLL, Aaglsfarwef Pofaaf lovyar 
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THE AlHCRArr ANNUAL— 1945, by 
Oavid C. Caoba. Hobart M. MeErfda A 
Ca.. N. V. C. SSE paoaa, phetoa. S3. 

WItb nontachnlcal approacb, thla votuma 
ognaidara t»ia current nlromri tiUhllghta, 
Easantlalty Tor popular appeal. It ofrars a 
coverage of praaant designs and typaa. 
AIR NAVIOATION— Part T. MeOraw.HIII 
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TEAMWORK AND LAEOR TURNOVER 
IN THE AIRCRAPT INDUSTRY OP 
SOUTHERN CALIPORNIA. by Elian 
Mayo A Oaersa P. P. Lombard. Thi 

pa*9M!''taMra."g<7p^'^'' 


uAo , unainaa and jet PROPUL. 
SION POR AIRCRAPT. by Q. OaoRray 
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framei^rk'^llch at^enta*‘t "*g?’*^rt “ 
ihorougii knowledga'i^'^i^ynamleA^ ' 

OUESTION8 AND ANSWERS FOR A 
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BEHR-MANNING ■ TROY, N. Y. 

RELIABLE COATED ABRASIVES SINCE 1372 


"Where've We Been 

All This Time, Jim?" 

That’s the eloquent report of these two dyed-in-the-wool 
operators of set-up wheels after they had thoroughly 
tried out the abrasive belt idea. 

In place of the old time set-up wheel, a modern, resilient 
contact wheel was applied on the lathe. 

From this a Metalite Cloth belt, built for this very purpose, 
was led to the pulley of the Idler Backstand, the lathe 
started up and these long-experienced mechanics 
achieved the foUovring results on one belt.' 

Removal of welds from forty (40) metal kit boxes 
IS* X 12* X 12*. 

Finished sui^ce on twelve hundred (1200) metal 
handles for grease guns. 

This same work formerly required eighteen (18) set-ups. 
Nine to one in favor of the Idler Backstand belt method, 
faster work and finer surfaces I 

Any of our Field Engineers will be glad to discuss with 
you the various makes of such equipment as well as the 
type of abrasive belts for your specific jobs. Just a line to 
our nearest branch or to our home office. Behr-Mannine 
Troy, N. Y. 

Boston. Bugalo, Chieugo, Cinmnati, C{«vsfand. Daroit, 

Grand Rapids, High Point, tndianapolU. Lot AngOot, 

Now Tiork, PhUodelphia, St. Louis, San Francisco, Tacoma 


SSI 




That’s right. This remarkable Nigg stud — which 
is iaterchangeable in all Uaited*Carr,Sbakepcoof, 
Chicago and Right Way receptacles — will fit 
any thickness from .021* to .900*. There’s only 
one size to stock for every job. And they cake 
only seconds to install! 

The center screw adjusts the cross pin to fit the 
thickness or to compensate, for bent or damaged 
parts. From then on a coin or screwdriver locks 
and unlocks the fastener like the old style kind. 



Approved for use on AAF and XJ. S. Navy 
airplanes and by the C.A.A. Write for samples. 
Eastern and Midwest in* 
quiries address United- 
Carr Fastener Corp., 

Cambridge 42» Mass. 

Pacific Coast inquiries 
CO Nigg Engineering 
Company, Covina, Calif. 


NIGC 


ENGINEERING COMPANY 

COVINA, CALIFORNIA 
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INTESTINAL 

FORTITUDE 


NORGREN HYDRAULIC HOSE ASSEMBLIES 



. . . form arteries for your 
machines strong, tough, and 
flexible enough for any serv- 
ice. They are heat . . . cold ■ . . 
solvent . . . and vibration re- 

Offered in a full line cover- 
ing all requirements for high 
or low pressures, hydraulic 
and pneumatic. Send speci- 


fications with your inquiry, 
including I. D. and overall 
length and thread require- 
ments. C. A. Norgren Com- 
pany, 220 Santa Fe Drive, 
E>enver 9, Colorado. 
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It's as Bunple as that. And it explains, more than anything else, 
America's proud record of production for war. “Yankee" Tools 
have been in the thick of this national production . . . turning 
screws, boring holes, gripping metals at the bench . . . doing what 
good tools are supposed to do, and what the ingenuity of “Y ankee" 
Tools does faster, easier, and better. When the war is over, every 
woriunao who wants “Yankee" Tools can have them. We’re work- 
ing toward that day with everything we've got. In the meantime, 
take care of your present “Yankee" Tools. They’ve got what it 
takes to save time, labor, and money on countless jobs. 

Order from your indostrial supply distributor, or write North 
Bros. Mfg. Co., Dept. AV44S, Phila., Pa. 


YANKEE TOOLS 

make good mechanics better 
North Bros. Mfg. Co. Philo. 33, U. S. A. 
Established 1 880 


SM 



Naa-Ferress ladiceter . . 





Aeroprops will "okay” this extra cargo 


War-Proved General Motors Propellers 
Will Add Extra Payload Capacity 


PuN'ts that travel the commercial 
airlines of tomorrow will carry 
heavier payloads — more passengers 
and more shipping than ever be- 
fore. And they will do it faster and 
cheaper. 

Under the pressure of battle 
needs the development of avia- 
and aircraft equipment has 
been enormously advanced by 


the concentrated efforts of Ameri- 
ca's genius in research, engineer- 
ing and production. 

Made with typical General 
Motors skills, the Acroproducts 
propeller is a fine example of war- 
proved design. The Acroprop’s 
automatic, constant speed opera- 
tion — simple unit-construction — 
and light, ribbed-steel hollow 


blades— are developments per- 
fected for battle, that will offer 
great economy and efficiency to 
post-war air transportation. 



Advantages — Lightness for pav- 
i/rtnielh for safety . - . Simp/iciry 
ervice . . . Fos/cr Automatic Pitch 
>r llight cmciency . . . FuUFcalh- 


Aeroprop 

for reliability. 

T/ie Lighter, Strrjuger, .More Reliable Propeller 

AEROPROOUCTS division . GENERAL MOTORS CORPORATION . DAYTON, OHIO 
























Drr Caie/sei>VMts Teufil, "fork-tailed devil." 

Named by German pilots who have been 
lucky enough to escape its wrath. Americans 
know it as the Lockheed P-38 Lightning 
— Qne of the most efficient fighters 
the world has ever known. 


and cannon, launiffi rockets, drop bombs 
)t torpedoes, strafe and knock down attackers. 


Japs know it, too. In the Pacific, it is probable 
chat more enemy aircraft have been 
destroyed by the Lockheed Lightning chan 
by any other American fighter. 

The 49th group alone has a record of 
more than 337 pUnes downed in combat. 


One of the most versatile of warplanes. Lig htn ings 
range &r to protect heavy bombers— 

blast ch^enemy with machine guns 


Hje B-17, the Navy PV, a new Army fighter 
and the majestic Constellation. 

Hach contributes to victory, and each is contributisg 
to the peace when Lockheed will 
a^ifi build planes for commerce and for you. 


Aircraft Parts 
& Accessories 


DEARBORN GACE CO. 


gobels$cjnidan^'!Snifel 






CONTROLLED QUALITY 

from fhe fime of the arrival of 
raw material at Wymaii' 
Gordon plant* until the Rn- 
!^ad forging ii dellvarad . . . 
every step constantly under 
(ciairtifie laboratory control 
... and behind every Wyman- 
Gordon forging stands the 
broadest and longest experi- 
ence in the industry. 

WYMAN-GORDON has the 
"know-how,” the equipment, 
and the organization to make 
quality forgings, all the way 
from five to five hundred 


WYMAN-GORDON 

WORCESTER • MASSACHUSETTS 

HARVEY, ILLINOIS DETROIT, MICHIGAN 


If 


tixre is anything you want — 

or something you don't 
wont that other readers 
of this paper con supply 
— or use — advertise it in 


AVIATION'S 
MARKET PLACE 

AVIATIOM "CLASSIPIEO'' 
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■osie R*s«arch 

(,Contm„ed from po(70 US) 

if it is rcmemberetl that only a few 
j-ears ago the design of an airfoil sec- 
tion was a relatively hit-or-miss prop- 
osition in which the eye of the designer 
playexi a major part. At the present 
lime, airfoils are designed to suit 
aliiK.-t any given set of conditions. 
Shapes can be derived to suit any de- 

the airfoil can be tailoreil to suit the 
purpose of the airplane. 


High-lift devices also have been 
studied, and the latest forms developed 
from these studies will be found on all 
types of present-day aircraft. Sinvi- 
larly. the best positions for taking in 
air at the leading edges of the wings 
has been investigated, this problem 
now being practically solved. 

Senility and ease of control are 

That the deadly uncontrollable spin has 

craft designs can be attributed largely 
to the work of the Subility Research 
Division. Virtually every modem 
Anterican airplane has been tested in 



WITH EASE AND SAFETY 

If you Imv* not roeoivod a copy of this now book ontitlod 
"For the Airlinos of Tomorrow." describinq Woyno Fuolinq 
Systems for oircroft, pleoso writo for o copy today. It tolls 
about tho nowost ond lotost devolepments in oircroft retuolin^ 
which will foeilitoto tho use of much Iar90r corqo and posson- 
9or pianos . . . boeouso tboy eon bo rofuelod on schodule. 


THE WAYNE FUMF COMPANY. FORT WAYNE 4 , INDIANA 

LONDON TORONTO RIO DE JANEIRO ADELAIDE 



one or another of the XAC.\ <pinj; 
nels to determine spinning dian-' 
tistics and to improve comrollab:!; 
Many an experimental model, ui!, 
has shown a dangerous tendeno 
fall into tight spins, has unde^ 

as a result of these tunnel tests-^ 
come out of the division's lahoralor 
free of control bugs and safe. \V 
the Air Forces now writing come.; 

the speciheations of new planes. ; 
importance of this aspect of N.\C.\:s 
search can hardly be exaggerated. 

As planes grow in size the imp-, 
ance of their ease of control al.o:; 
creases. Without the improvemr; 
developed by XACA in this field, 
of the largest planes of today woiJO' 

horse. In the 7 x 10-ft, atitiospbr 
wind tunnel, model.s of such pUai 
remotely controlled by a pilot, are; 
through a full variety of se-, 
maneuvers. Devices developed i 
NACA measure the force needoi 
the controls to bring the planes om 

dives, sharp banks, or rapid c1i::b 
If the controls arc heavy, alteraiir 
are tnade in the tail surfaces or in: 
wing control surfaces until the la:; 
plane will handle w*ith surprisii^ eu 

a pilot and co-pilot may share li 
controls for many hours, the eatei 
handling may be far more than 
convenience — may spell the .survivals 
the plane and its crew in areas of tr^ 
ulent air. It ittay mean that the pile 
will be sufficiently rested to meet a 

built fields at their combat-area dr? 
nation. Fairchild's new C-82 Padt 
cargo plane went through all ot o 


lalive performance that could be 
tained from the new low-drag airioi' 
the Structures Research Divisioo t 
vised a new method of riveting skfflt 
the wing structure. Countersunk rive 
were formed in the outer surface i 
the wing, and any small proiectin"; 


This method of 
made it possible to a 
smooth surface, but 


the resulting . 
ig. When 


mbied with « 
riveting was compressed in a b 
testing machine until it began 
buckle, the surface broke up ■ 
wrinkles, but not one of the coam 
-sunk-head rivets was exposed. 

^ Tlie meth^ makes it po^dbleW 


AVI.bTIOX, Marrb, 



Spot wafdmg oporofton — sealing 
compound between seam 


'l^^ow, tlianks lo tlie development of Presstiro 
Spot Weld Sealer, you can quickly and 
easily obtain air, moisture, and waterproof 
seals between spot welded joints and seams. 


Presstico Spot Weld Sealer is available in 
flow-gun, brusli-on, and spray-on types. It has 
been thoroughly tested and already is being 
extensively used by the automobile, railroad, 
and refrigeration industries- 


Tliis new sealing compound is applied to 
(he faying surfaces of the metal before weld- 
ing. It does not affect the strength of the weld, 
has no corrosive effect upon the metal, and 
rrtaiiis high cohesive, adhesive, and sealing 
properties throughout a wide range of tein- 
peraiures. It effectively prevents corrosion or 
rusting in the joint. 


Developed by the Presstile Engineering 
Company, for many years specialists in tlie 
field of sealers, coatings, and adhesives. Press- 
tico Spot Weld Sealers have a wide variety of 
applications throughout all industry. It will 
pay you to write to Presstite for full informa- 
tiun on this, or any other industrial or com- 
mercial sealing problem. 



PKESSTITE CUMPA^'V 


3910 Chouteau Avenue • St. Louis lO. Missouri 
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The emblem of supremacy in the air signifies, too, tfae supremacy of the 
mechanical equipment that bears it up. Not only in the aircraft assem- 
blies, but in the plants and tools that makt the equipment, ALLEN 
products contribute to record-performance. 


Allens have strength for set-ups with weld-like grip, not to be budged 
by shock-stresses or sustained vibration. Thread tolerances are held to 
a high Class i fit, for a high degree of frictional holding-power. . . 
Screws cold-drawn and " prrssur-formd" of special-analysis AlLENOY 
steel, heat-treated under scientific controls. Hexagon sockets handily 
reached with Allen hex Keys in the hardest-to-get-at places. Adapted 
to high-speed assembling with power drivers. 


AUtn Hollou- Scrtu-i and "Tru-Ground" Douel Pins sup- 
plied emiy tbrougb Industrial Distributors in all centers. 


THE ALLEN MANUFACTURING COMPANY 

HARTFORD. ★ ALLEN •tc CONNECTICUT, U.S.A. 



of smoothness, in the surface of fi^ 
lage and wings, that has never t*," 
feasible before. 

So novel are the problems eocovg 
ered in this research tl^t, as a rtde,ti 

be used directly only rarely, aoj 
T^i^rly becomes necessary to devdc| 
special equipment for the larger paiti 
this work. As a result, the Structo^, 
Research Laboratory, which resembii 
a large hangar, is filled with nord: 
unusual types of testing equipm 
Development and operation of each 
would form a complete story. 

NACA laboratories have in thet 
yielded such results, and today 
yielding secret, but spectacular, 


suits. 


1937 the total staff, : 
workers to maintenance 
only 446. .\lthough vastly expandrfn 
meet war needs for speed and voinn 
operations are still highly efficient, r- 
doubtedly paying for themselves mt 
times over in increased performann 
American planes. 

Tn a recent report, the Commit: 
summed up its wartime duties as i 

“The events of the past year, dan 
which the United Nations have i 
sumed the offensive with the aid 
vastly increased air power, have in 
cated more clearly than ever the ant 
sity for continuous technical derek^ 
inent of aircraft. The need for on 
and improved types of combat airphas 
has been strikingly dcni 
experience gained in the 


Leaders of the nation’s a 
stry, military authormes, anu 
rs who have watched N.\CA’s 
rth, emphasize that the task of the 
ifliittee will not end with the war. 
f say, in fact, that it may well play- 
even greater part in a postwar 
Id in which American supremacy 
he air may be essentia! to main- 
ing the peace. 

Certainly, the future growth of the 
insport system will de- 
nall degree on studies 
mdertaken by- the committee. Serv- 
in impartial advisor to all manu- 
rs, N-XC.A will continue to be 
search "midwife” at the birth 
better .\merican planes. 




The military necessity for meeting i 
best aircraft develops by- the ene 
and for building new types for t 
kind of warfare anticipated by i 
High Command has confronted .Aiwr 
can aeronautical engineers. 

parts of the world, new problem' n 
be met by our flyers and, in turn, i 
requirements are imposed on 
manufacturers. In some cases the i 
requirements eannot be met wit! 
extensive research and experime 
tion. Sometimes, improventenu 

performance of, existing airplane! 
equipment can quicklv be found, 
other times, a military requireii 
demands the search for an entirelyi 
solution, unknown to the present! 

“More rarely, the di.scovery _ 
enemy aircraft are in some feaws 
superior to American aircraft, dena^ 
urgent efforts to make up the •!« 
ciency. Research problems 
through the expressed needs of * 


Tomorrow's Avigation 

(.Coiifiiincd from fage 185) 
nth the tangential velocity of P* on 
earth, occupied by the mass, 
lot a short time later, P' reaches 
position q'- The space direction of 
is changed. However, the force hav- 
ing kept its space east direction, has 
rontponent which tends to move 
is not toward x‘ (earth's east) 
the left of this earth easterly 
—to position K. To reach K, »ii 
from P‘ in the direction P'lit. 

min«*'to"mVrto the left (to- 


speed. r, of the mass relative 
to the earth. This force is obtained 
mi the direction of y by rotation 
tough a right angle 


sin I, a=2u’y sin 1. ^ 

Therefore. Coriolis efFcct=/=2»tti»I' 


avity. would describe a 
-ed path as a result of the 
Jn to the right. (-\n ob- 


'^lATIOX, Maxeb. 









4 JAM— BUT THE PILOT'S MOT! 



^ A machine gun jammed in the midst of a dogfight couUi mean disaster for 
plane and pilot. But the danger is qnickly and easily averted. A push on a but- 
ton — or a pnll on a handle — sends the Kidde Pneumatic Gun Charger into 
action, la lets than a second, the jam is cleared! 

This unusual device— developed by the engineers of Waller Kidde & Company, 
Inc. — is energised by compressed air or carbon dioxide, or by the plane’s regular 
hydraulic system. It is light in weight — can be operated by manual or solenoid 
control valves — and is built in models for 50-caliber machine guns and 20-mm. 




Interested manufacturers are invited to write for installation details of the 
Kidde Pneumatic Gun Charger — an outstanding development in 
the list of Kidde-engineered devices for successful combat, as well 
as for safer flight, .application data on request. 


OUSANY, INC. 



'alter Kidde & Company, Inc. 

ATIOS- March 1840 


X40 Cedar Stroot 


Now Tortt 4 , N. Y. 



Successful warfare— and successful manufactur- 
ing. tool — is waged by men who wont to serve, and 
who hove the ability and eguipinent to win. 

We here at Aircraft Mechanics, Inc., have served 
many major manufacturers os sub-contractors throughout the 
war period. As a result, each of us participating In the flow to 
war essential production lines of high tensile steel forgings and 
welded tubular assemblies, has become skilled In his job. 
Each, also, has learned how to cooperate with the other work- 
er so that a high standard of efficiency is goined. 

Thus, we can offer any manufacturer a subcontracting serv- 
ice which provides the goods ordered at the time 
specified, and at an economical cost. Write us, now, 
and full particulars regarding our ability to serve 
you, too, will be sent you Irmnediately. 

BUY AN EXTRA WAR BOND 





* iknumxvv mcciiaiiics- 

COLO«I.ADO SMklN«S.' COLORADO 
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The deflective acceleration cooUltl 
regarded as a {unction of the prao.1 
sional effect of a gyroscope. If a pi(g 
be cut from the earth aloni; the pin 
of a parallel north of mi's location b 
along the plane of a parallel south < 
the location, a gyroscope is created) 
which the N-S axis of the earth is a 
spin axis (Fig. 6). Let a plane *-i| 
passed through what would be 5 
meridian of *n’s location. The couneu, 
m can be represented by c (the wA 
component of the course.) An etfnhsl 
lent to gravitational acceleration, |,r 
acting toward the axis, is assumed bl 
hold »« on the gyroscope's sui^l 
Since V, the velocity of m. gives t| 
a greater total velocity than the linal 
velocity of the earth, there 
celeration and therefore a f 
couple acting in the directit 
couple acts at right angles to the ffaeJ 
2-z and lies in the plane of m's latitau 
The couple acting on the gyroaoJ 
should cause it to precess in the (Brol 
tion P. in the plane z-z. But themageij 
tude of the couple is .so small 
to the gyroscope-earth, that 
,sion can occur. Instead then, theg^J 
scope can be said to resist precea 
The direction of the resistance V 
opposite to the direction of precess 
it must lie in the plane z-z and be ■! 
the direction and amount deterniinedb 
acceleration a. This Is the deflectivez 
celeration. known as Coriolis effect*! 
has the properties previously des crMi 
The mass in. respondin 
tends to be forced aw 
rection of precession, 
right of c in the northern hemispbeiil 
-As a result, the course is deflecWfiJ 
c to c'. and the greater the ve1odB,| 
the greater the deflection a' 

The nature of the physi< 
complicated and is manifested in ntM 
as well .as awesome fashion. Eacliifia| 
geometry and Xewto 


studying the 


les of space. 
r provide frames of ' 

engineering demands, 
ists have demonstrated thcM 
of a "straight line '*'*'***13 
e bctwi ■ ' ’ 


temporalness by not 
space, but perhaps by 
may relegate even gr 


isider nature's 


occupation with the 
passing thern may redi 

today's limited space am 



AVIATIOK, Mareb. 
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UNDER THE SHADOW OF THEIR WINGS 
OUR LAND SHALL DWELL SECURE. 


'n tribute to the courage and the consecrated skill of the fighting fliers of the 
A. A. F., this tvar plant poster is gratefully dedicated to those who daily 
risk their lives that America may be preserved. 
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parker-kaloN 

Ctiialiti|'GMvtxolled 

SELF TAPPING SCREWS 




«f the **Pai>ICa>Scope*’ is the eagle eye of a Paricer* 
•toll Assembly Engineer. He can help you focus on the 
bogs” that usually hide out utitil you are all 
Dp for production, then start running up costs. 
i'WIGS" may be needless tapping, slow bolt-and-nut 
icmbiy, costly inserts in plastics that slow up molding, 
etini in hard*to-reach places. Whatever they are, he’ll 
Ip you find them now, when a changeover to the 
oiKut fastening method . . . with P-K Self-tap* 


ping Screws . . . requires only a little pencil woHc. 
SAVINGS OF 30Vo to 50% are the common experience 
of thousands of manufacturers who have adopted this 
thort cut method of assembling metals or plastics. 
THE P<K ASSEMBLY ENGINEER'S advice ia unbiased. 
He’ll recommend only the best Self-tapping Screw for 
the job — Parker-Kalon makes all types. Tell us when 
you’d like him to call, or send details of fastening jobs 
for recommendations. 


Prt your plans for pearetime 
products through the 


COSTLY CHANGES LATCR 


KLIXON^ 


-Airtraft Circuit Breakers 


There's hardly a plane that flies — bomber, lighter, 
trainer, transport — that isn't protected with Klixon 
Circuit Breakers. The reason tor this widespread ac- 
ceptance . . . complete, reliable electrical circuit pio- 
tecbon no matter what the flying conditions. 
Compact, lightweight, Klixon Breakers promptly trip- 
out the circuit should a short or a sustained overload 
endanger the electrical system. Once the trouble is 
remedied, the pilot re-establishes the circuit by 
merely pushing a button or snapping a switch , Klixon 


Circuit Breakers withstand shorts, vibr. 
and altitude regardless ot the positi 
And although they are extremely 
loads, they're unaiiected by harmless 
overloads. 

Klixon Aircraft Circuit Breakers are available 
types . . . switch, push-pull, indicating, 
tzol, automatic reset and others. Write for 
containing sixes, weights, dimensions and 
ance characteristics. 


"FASTENING BUGS"JVOIV 
avoid 


THIS MANUFACTUKR FOUND A MIIUON "TAPnNG BU6S"...flND YOURS NOWI 


By ewiicbing to P-K Type “IT’ Drive Screws in assembly of Hexacon Soldering 
Irons, the Hexacon Electric Co., Roselle, N. J., eliminated a million tapping 
operatians a year formerly needed for machine screws. Time saving is more 
than ZSfb. Fastening ia better, stronger than when machine screws (and before 
that, taper pins) were used. 

In application (B), the heads of the Type *‘U” P-K Screws are ground off after 
they are driven, making a permanent, tamper-proof fastening. 


)g/l~Kff-ScOp^ 


find the 



produced at a 
price everyone 

can afford? 


M ass usb of planes in the future de- 
pends on the popularity of safe, 
bi^-quality planes at low prices. 


and destroyers, helps guide most of our 
fighters and bombers . . . from the fastest 
to the biggest. 


Both the price and safety of a plane very 
mneh depend on its instruments. 

U. S. Time is now engaged in mass pro- 
duction of the most complicated predsioa 
instruments for many implements of war. 
U. S. Time producticm accuracy travels in 
complicated torpedo mechanisms, woHcs 
in the fire control of guns on battleships 


The technical "know-how’' which has 
made U. S. Time . . . world’s largest 
peacetime watchmakers . . . the largest 
precision instrument makers in our in- 
dustry, will be available to mass produce 
high-quality aircraft instruments at low 
prices for private post-war planes. 

* * • 

We would like to be of service to you. 



Hm Anny-Navy E flags have been awarded to two of 
cur plants at Waterbury and Middlehury, 


m 

HME 
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*«kefcUer Center, 630 Fifth Aveane. New York 20, N. Y. ^ 
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G ranulations of Tenile ure used b>- Pan 
American World Airways lo blast carbon 
from pistons. Blown at hi^h pressure in sand* 
blaslidic equipment, the pellets knock carbon 
from piston sides and nnft grooves and give the 
metal a polish without abrasion. * 

By the addition of Tenite pellets to the clover 
seed, wheat, or cracked com particles previously 
used alone, blasting time may be cut in half. 
The grain particles absorb the oily smudge from 
the pellets apd. when reducetl to a flour, pass 
out of the exhaust. Tenite. by virtue of its ex- 
trenu^ toughness. <loes not become pulverized 
from the force of blasting: and only four to five 
ounces of Tenile pellets in a charge are con- 
sumed per blasting hour. 

Except that they are smaller, the pellets re- 
semble those supplied to the industry for the 
molding and extrusion of many nationally 
known products. Information on Tenite and 
its uses may be obtained by writing to the 
TENNESSEE EASTMAN CORPORATION 
(Subsidiary of Eastman Kodak Company) 
KINGSPORT, TEN7SESSEE 


Tale of a 
SHIRT with WINGS 


The outstanding service of Reeves Army TWill in 
wartime is dramatically told in tbp diary of a shirt 
which belonged to an cfficer of the Army Air Force. 
This story speaks volumes for Reeves Army TWill 
fcr the shirt which is three years old ba« seen 
world, and still makes a presentable appearance after 
having been laundered over fifty times under all 
hinds adverse conditions. 

. . W Itapanitha ntmmarol 1942inWaahtniton,D.C. 
when it was foundered many timea at regular 
commercial taundriea. 

# 7n March t943 it went to TUpolitat^a where it 
was washed by Araba. 

# Id Sfax and Souaae, Tlmisia. it waa taandered by 
French and flalion women. 

# Febmary 1944 aaw thia ahirt on board a BrUiah 
Hoop Tiortaport in the Mediterranean where it 
was washed by Indian bearera. 


# For the neat mix months, the ahirt waa laundered 
efter each wearing whkA waa particularly hard 
on it because the Indiene didrft use eoap. 

9 It dew all the way beck from India lo America 
and is aim in wearable condition with a high ten- 
sile atrength which compares lavorably with that 
oi many fabriea whan thay are new. 

Reeves Army TWill is one of the Reeves Fabric 
Croup, all of which have been invasion-tested, and 
are destined to do an outstanding peacetime job 
in work clothes and sportswear. For further infor- 
mation regarding the poat-war uaea of these fafw 
rice, write to our New Vbrk office or to any of our 
repreeenlativee. 


OH. 


TENITE 


1MI aigVIS SaaaiC oaous IHCtUOISt I tae v a a Army TWill 
Gfengairie Poplin • Reereking Gabardirw • Byrd Cloth 
Marine Hetrht^one • Mountain Cloth • WkrrioT TWill 

REEVES BROTHERS, INC 

54 WORTH STREET • NEW YORK 19, N. Y. 

Tallas • boa Angalaa • Philadelphia • St. 




We have seen this in mechanical develop* 
mentsof the past. The unparalleled demands of 
this war have demonstrated it to a remarkable 
degree. Improvements and new devices to 
come will benefit from just such knowledge. 

From’now on, make sure you get the best 
mechanical action by using Bames*made 
spnings with Engineered Pep and Power. 
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™ FOR 

OnaeoAed 

OUTPUT AT 
LOWER COST 

9*her« im no suhsti" 
tute for Ex'Ceff'O** 
widd experience 
in deeiznin^ and 
puitdinz epeeial 
maehineef 


EX-CELL-O 

CORPORATION 

DETROIT 6, MICHIGAN 


^RK’S many a mechanism today doing 
better job — Jonger — ^because of spe- 
engineering principles applied to the 
Automatic mechanical action calls for 
with the PKP to produce continued re- 
action, and the POWER to perform 
function. Only sound engineering 
provide both for individual performaitce 


Marsh, 1S4S 






Tea >ra Caiag^tMI^I 


Itah p»wf I* FOUR driving vriMwIa geewrd- 

!••• •• riialr hactiow at any instant. Full hotsapowar is 
alIR K ad in dris in g Woltat Snow Fightors on snow and 
aMppnty sutfocoa — non» is wastod on whool*spinning, 
slicing and stalling, common failings of oWior drive 

In battling the heavy blissards of this severe vrinter, 
Walter Snow Fighters hove again proved their superi- 
ority ot American and Canadian airports. 
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Actual jAoto of a Gulf Service Eagiaeer (left) coosultiDg with Fore* 
mao in plant of prominent Texas sicctaft engine manufactuier on 
cutting oil requiremencs for milling master connecting rods. 


"With soluble oil, average production on 
this profile miller was 16 master connecting 
rods per shift,” says this Foreman. "With 
Gulf L. S. Base and Gulf Cut* Aid, we were 
able to step up die feed, which resulted in 
a production increase of 7 rods a shift— and 
smoother milling with Gulf Cutting Oils 
helped us eliminate burring and filing.” 
Again and again, on the most exacting 
war assignments. Gulf Cutting Oils have 
made outstanding improvements in pro- 


duction and tool life. Here’s the important 
reason: Every Gulf Cutting Oil has specific 
properties which insure better performance 
on certain types of machining jobs! 

It will pay every machine shop to learn 
the full possibilities of Gulf's production- 
proven cutting oils. Call in a Gulf Service 
Engineer today and let him show you how 
they c an help you with your machining 
problems. Write, wire, or phone your 
nearest Gulf office. 
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(NAP-AGION 


... in a new, 
simplified design 


The oew, simplified constructioa of the Struthers- 
Duan Type 79XAX Sensitive Snap-Action Relay 
makes it particularly suitable for a wide range of 
applications because of its ease of adjustment. Snap- 
action design assures full normally-closed and 
□ormally-open contact pressures. Erratic operations 
and varying contact resistance encountered with 
ordinary sensitive relays, due to slowly changing coil 
flux balancing armature spring tension, are eliminated. 


The armature of the 79XAX almost completes its 
travel in either direcnon before the contacts snap 
into the new position. This feature permits an 
unusually broad range of use from vacuum cube cir- 
cuits, to overcurreot protection, pulsing circuits, and 
jobs where extremely close differential or extreme 
sensitivity of operation is required. 


The standard adjustment using 60 ampere turns in 
the coil at approximately .02 watts results in contact 
pressures of S grams with contacts rated 5 amperes, 
115 volts a-^ or 0.3 amperes, 115 volts d-c, non- 
inductive. Contact ratings up to 10 amperes, 115 
volts a-c may be obtained with 100 or more ampere 
turns and a corresponding increase in power. A sen- 
sitivity of 0.005 wans, with 30 ampere turns, is 
obtainable with reduced contact pressures and rat- 
ings, and at an increase in price of the unit. 


$TRUTHERS>DUNN INCORPORATED 

1331 ARCH STRUT, RHILADILPHIA 7, RA. 
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FOR THREE REASONS: 


1 . The full engagement of Unionair's engineering and production 
facilities during the war in turning out electrical assemblies for air- 
craft has given its organization highly specialized knowledge in 
this &eld. 


2. Unionair’s insistence on its single responsibility in producing 
these units has created new high standards in quality. 


3. Specialization has resulted in economies in production. 

These three factors will also be applied by Unionair to production 
of 
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A new era in (he traosmission of power is 
promised American iodastry after the war. Today, on 
the prodnetioa lines and in the experimental laborato- 
ries of Foote Bros, are new developments that mark a 
major advance in the economical transmission of power. 
These developments include; 

e gemrz fnduceH dm amazing quantities to po w er 

the giant Pratt-Whitssey engines. 

• "ri-Q” {aircraft-qtsaUty) gears Jor other applications 
T oqn iris s g high fpred, light weight or greater efficiency, 

o Hardenest and grostnd parts for a mnltitsule e/ sues 
where precision is importasU. 

• Spood redneers of reoolm t io na ry design its a range </ 
sexes, raties and tjpes to meet every twed. 

e AsrCT^t devices, precision bmilt, embodying the char, 
acteristics ej tight weight and sturdy reiiahility. 

No matter what yonr requirements in the needs for 
power transmissioD equipment. Foote Bros, can aid 
you. Why not call on the engineers of ooe of America’s 
largest and oldest makers of gears, speed reducers and 
transmission drives to help solve your problems? 

FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 5225 S. Western Boulersrd ■ Cfaicsgo 9, Illinois 
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npRAINED, experieoced, resourceful pr^ 
duction mea — a spacious, well'lighced, 
thoroughly modem plaat — op-co>cbe-imau[e 
equipment — that's the Acme setup and it 
goes far toward explaining why Acme does 
a superior job. 

We're proud of Acme people. Acme plants. 
Acme equipment; and we've told you about 
them in a new book you'll enjoy reading, 
called Atm* far Aetim. Brief, factual, illus* 
stated with some ISO photographs, this book 


ACME 


will really acquaint you with the men who 
make Acme products and the place where 
those products ate turned out. 

Whether yon need Acme Aluminum Alloy 
Permanent Mold castings— or dies, jigs, 
patterns— special cools for new or unusual 
jobs — or general engineering or production 
advice and suggestions — Acme men can find 
the right answer to your problem. Write 
today for Atme ftr Aaian, and your copy will 
be promptly forwarded. 


A PATENTED ''ROCKING CHAIR 


Publisher of "Skyways’* tells how Bell AireraA developed a method for forming plastic 
cabin lops for military fighters that eliminates surface defects and improves visibility. 


BELL 


PACIMAKIK OF AVIATION PROO 


Bt^alo and JfiagaTa Falls, X. T. 
dtraeobra (P-39) and Kingcobra (F-63 fit 

“ ' Htrua First Jet Propeiled ft 

The Bell Helieopter 

OaDHaNCI OlVltlON 

fiirrlisgtea, Vt, 

FUnihU Cas Monnls and other ordnance 
Marietta, Go, 

B-i9 Boeing Designed Superfortress 


“DELL AIRCRAFT has made an 
J-F impressive record in developing 
new methods — not only for improving 
the fighting performance of our war 
planes but also for developing many in- 
novations which have greatly 'speraed 
up production. One ouuianding ex- 
ample is Bell Aircraft’s patented ma- 
chine for molding its transparent plas- 
tic cabin tops and canopies. 

“Before 1940, these cabin tops and 
hatches were made by manual meth- 
ods, too slow for the tempo of sched- 
uled war production. Four men had 
to pull a sheet of hot plastic over a 
ratton covered form. It took time, and 
impressions from the cloth sometimes 


a|>peare<i in the canopy, impairing 

“One day it was discovered that if 
there was controlled, constant move- 
ment between the plastic sheet and 
the mold form, many of these defects 
could be eliminated. 

“Utilizing this principle. Bell Air- 
craft engineers invented, and patented, 
a stretch-forming machinewhich keeps 
the hot rubbery thermoplastic in con- 
stant motion — rocking the form until 
the sheet of material nas reached its 
proper contour and cooled to its final 
sha pe. 

“'This ingenious mechanical 'rock- 
ing chair’ turns out plastic cabin Cops 


which are not only accurate in In 
but also of greatly improved (pit 
quality. By the patented Beil Aiitid 
method a nnishra clear tup comeiof 
the 'stretcher' eyery seven minulctni 
two^rls are the sole operators. 

“'They say that necessity ii ik 
mother of invention. During chisiiB, 
Bell engineers have developed ^ 
other lime and labor-saving kka 
which, like the patented 'rockiq 
chair’ have helped advance aenaan 
ical science by decades, making po» 
sible improved manufacturing nei 
ods not only for war but for pao’ 
time production as well.” 

* Buy War Bonds etnd Speed Vidoni 


^TUtion, lOieb, IMS 
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I F SPACE requirements dictate a small relay 
—and service conditions a powerful one . . . 
here's the relay to fit your needs. It's the 
Automatic Electric Class ”S” Relay— dny in 
size, light in weight, but dependable and 
packed with power. 

Class "S” Relays have been designed espe- 
cially to meet the exacting conditions of serv- 
ice on &st, modern aircraft. They offer a 
combination of features never before found 
on any relay, large or small. For example: 


rW Aiaeauek Omcttk. CaS^on fuM dsteA, Wr#« for yovr copy. 


Wherever American planes 
go, Amphenol products go 
with them — even into the 
upper stratosphere where 
severest conditions are ex- 
perienced. They may be 
A-N or British connectors, 
perhaps cable assemblies, 
perhaps synthetic conduit, 
or the aristocrat of elec- 
trical wiring — BG Cable 
and U.H.F. connectors. In 
many planes you will find 
them all. 


Some types are available 
for work in pressurized 
quarters, others where ex- 
plosion-proofing is vital. 
There are some that are 
used because they can 
stand contact with oil, or 
acid or water. Regardless 
of where you find them, 
Amphenol products have 
earned the right to be there 
by passing every required 
test and by performance on 
rfiany a firing line. 
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The FIRST Aircraft Heater in Histary 
ta Win All Three Approvals . 


. .. c " Vf>\\oW Dot 


Five Gnat Advantages of the Triple-Approved 
South Wind 906-A 


t. “Acceleratins Flow/' brought about by the 
unique spiral shape of the tapered flue p>assages, 
permits more heat output with less weight and 
Space, because of its inoeased efficiency. 

3. Thoroughly Tested, the heater has proven to 
be readily started and reliable in operation at low 
temperatures and high altitudes. 

3. Doubly Seeled from the fuel line and its con- 
oections, and completely sealed from the com- 
bustion gases, the vOntilaciog air cannot become 


contaminated with fuel, smoke, inflammable va- 
pors, or noxious gases. 

4. Sealed from Dirt and Moisture in the duct 
air, the electrical controls are mounted externally 
of the beater for ready accessibility. 

5. Simply and Strongly Built, with obvit^us qual- 
ity, the heater is engineered and manufacture to 
withstand the rigors of aircraft or ground uses 
with a minimum of maintenance. 


For Use In Everything from Fighters to ** Flying Box Can 


It’s the South Wind — 906-A. This is the first aircraft heater to get the 
eted "Vellow Dot"— the only beater found to comply with the Ann; Ai 
Forces winterization requirements. What’s mote. South Wind 906 -A (vd 
906-B) is the first beater to get on the Navy Bureau of Aeronautics appro^ 
list. These two firsts, added to the Civil Aeronautics Administration appn'tl 
makes South Wind 906>A the first aircraft heater in history to have 


«FOR THESE OPERATING CONDITIONS 


0 - 20,000 

20.000- 35,000 

35.000- 44,000 


High ■ 
High 


ting temperature . 
xecummenuen starting altitude 
Recommended fuel pressure 14 to IS Ibs./sq. in. j 
Required voltage at heater— 24.0 to 28.5 volts. 
Meat output (in high heat) SO.OOO BTU/bour. 
'iPiih ventilating air rate of 15 lbs./min. (or a 
’Nlib combustion air rate of I to 2 lbs. ''min. 


provide a heat output of SO.(HK) 
B.T. U.'s per hour with the utmeot 
safety, reliability and service abil- 
ity. Compact— it gives top perform- 
ance in everything from fighters to 
"flying box cars." It is operated en- 
tirely independent of the airplane 
engines, requiring only gasoline 
under pressure, electricity, and the 


of air. 




HEATER DIVISION OF STEWART-WARNER CORPORATION, CHICAGO 14, IIUNOIS 

Office.- Stru/art-Wartser Aircraft Heater Engineering and Service, 1273 Weituved Blvd., W. 

'4TIOX. Jlan-U. 1S.4.-, 


"est Los Angeles. California 



Tooled and equipped for 
prompt delivery of 

MARTIN MARS AIRLINERS! 


TN a year of service with the Navy the Martin 
Mars has demonstrated convincingly her out- 
standing performance characteristics. She's carried 
useful lo^s of over 33>000 lbs.- fl o wn oon-scop 
'4,227 miles — operated, under war conditions, at 
ISc per ton-mile, flat sensational as her perform- 
ance has been, there's another and equally impor- 
tant fact that recommends Mars-type transports to 
overocean airline operators. 

Prompt Postwar Doitvory 

Airlines ord e ring commercial versions of the Mars, 
when Victory finally comes, will have no long 
It for designing, tooling, testing and ironing 
ont "bugs." Martin assembly lines are fully tooled 
raday, for prodoction ^ 20 more Mats transports 
for the Navy. Mo r eover, a year's service has 
thoroughly tested the Mars, yielding developments 
which are being incorporated in her 20 sisterships. 
Result; prompt delivery of Mars transports, which 
will permit airlines ordering these planes to "get 
the jump” on competitioa. 

Write for Information 

Orders for commercial v ersi ons of the advanced 
Mars are now being taken for po stw ar delivery. 
Companies currently in overocean air service or 
planning such service after Victory may obtain 
complete information about the Mars from the 
Glenn L. Martin Company, Baltimore 3, Md. 


TO COMPACT DESIGN 


Y ou can use Switebettes to con- 
trol several circuits from a 
aingic location. Tb^ can be actu- 
al^ by cams in sefector switches, 
or by a bellows or lever in limit 
sKitebes. Whichever way you use 
them. C-£ Switchettes help you 
save space and make your equip- 
ment more compact. 

Note the dimensions: Ihi by ^ 
by }4 inch. Yet the Switchette 
handles up to 10 amperes at 24 
vohs d*c (230 volts a-c). and is 
sturdy enough to withstand millions 
of mechanical operatitms. 

Its small size, its lightning-fast 
snai> action, and its abiuty to resist 
high physical shock and vibration 
mime it ideal for built-in applica- 
tions on electric cmitrol equipment 


that has to "take it." Best of all. 
because of its unusual double-break 
contact structure, it simplifies the 
eolutimi of many tricky circuit- 
contrul problems. 

Don’t ha n t ii cop your imporUint 
designs 

Your plans for a smaller, lighter, 
or more compact equipment need 
not be stymied by the lack of a 
suitable make-and-break contact 
mechanism. More than 200 modifi- 
cations of the Switebette are ready 
to meet your needs. In addition, 
we have a variety of limit switches, 
transfer and selector switches, push- 
button Btatioiis, thermostats and 
timers built around the Switebette. 
Perhaps you can use some of these 


GENERAI. ^ EUECT RIC ]=f 


PREaSION PRODUen 
AND ENGINEERED SYST8K 
FOR AIRCRAFT 


ready-made d e vice s to 


Send for a catalog 


If you don't already have a «f{ 
of our Switebette catalog, aak M 
nearest office few Bulletin GEA-3U 
If none of the forms listed ■ A 
catalog meet your needs, oo • 
gineers will be glad to w<wk sM 
you to adapt them. Cenenil Siam 
Company. Sritmectaify 5, Nem Tai 
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SIDE-LINE” SH€HUMf 


yta**c 


RADIO SHIELDED IGNITION ASSEAABLIES 

Geared to the Grind of Modern Combat 


BOLTON MANUFACTURING CORP., WEST HAVEN, CONN 

*TIATI0X. Mniy-h. 1945 





limes as long as previous products. 

Why does Sirvene produce such exceptional results? 
Because Chicago Rawhide engineers have an unparalleled 
bocklog of research and practical experience, because oil- 
resistant elastomers only are used, because a special Sir- 
vene iormula is developed to meet each problem, because 
production is under constant and rigid laboratory control. 
When you need a pliable part to operate under exceptional 
service conditions, investigate the advantages of Sirvene. 

SIRVENE 

THE SCIENTIFIC COMPOUNDED ELASTOMER 
A fr odvct oE rtm Synthmti* Rubber Drvisiea 

CHICAGO RAWHIDE MANUFACTURING CO. 

T30S Elslon Avenue Chicoflo 22. Illinois 

■vTsrt • MliiiliMi • MM • Lu faplii . CImlaM • MIm 
PRtslM0 • Sm Fradsss • CtacMtl • NtttisE • Sj t stsi s • Pssil* 


SOLVED^BY PRECISION BUILT SIRVENE 


in the science of compounding custom-built 
tbmers, Chicago Rawhide chemical engineers can 
peifonnance specilicatlons previously considered 
pouible. For example, check this typical case history 
problem solved by a special Sirvene formula: THE 
ODUCT; A diaphragm for the improved Pesco fuel 
ip which now feeds America's leading fighting planes. 
E REQUIREMENTS: Maintain dimensional stability 
renlience in contact with oil and gasoline, remain 
ixtreme heat and cold, give full suction in 
limize time lost for replacement- THE 
iULT: For several years now, a Sirvene diaphragm has 
ivered precision performance with enduronce four 


SINCE 1878 
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A shatter in a camera 
is bat a small part 
...get it is absolutelg vital 
to efiicient operation. 

Piston rings are relativelg 
small, too. Bat ^ small in 
importance to aircraft engine 
manofactorers. 



The world's finest piston rings are standard egnipment hr these world-Iamons 
aircraft engines — JUlisoa • Wright • Sindebaker-bnilt Wright • Bnick-lraiit 
Pratt Si Whitneg • Warner • Packard-bnilt RoUs-Rogce • Frmklm 



Hiiirrtnm. Mtaai • ■lefeweae. iMIsaa • Nsw Catfli. leaitM • Tietaa, MtaRS • Tertali. Oalarie. CiuOa 
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E>GI\EERING BACKGROUND 


The design best adapted to your contact 
application is manufactured by Mallory 
from the most suitable materials . . . for 


Contact 

consult Mallory engineers 
designs are blueprint^. 




W ITH 22 years of engineeriiig experience 
in developing improved alloys and 
materials for contact applications — in de- 
signing all types of contacts and contact 
assemblies — and manufacturing them with 
precision — Mallory is ready to supply elec- 
trical contacts or contact assemblies with 
the extra measure of quality that assures 
improved performance in your equipment. 
During this period, over 5,000 designs have 
been developed by Mallory engineers to 
establish a wealth of contact ”Lnow how,” 


...put STWCK* 
> your blueprints now 


Mallory provides contacts of tungsten, sil> 
ver, platinum, Elkonite*, Elkonium* and 
other Mallory alloys in various combina- 
tions. W hether you want complete contact 
assemblies, individual contacts, or con- 
tacts attached to brackets, springs, studs, 
or arms Mallory has the facilities for a 
large production run or a small order. 


Manufacturers of relays, industrial con- 
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S nap-on Wrenches 

- spocsl AMMMMlf 


MEASURED in man-hours and costs, 
nut fuming stands out os the most 
important hand operation in indus- 
try. Millions of workers spend a 
lorge part of their time at nut fum- 
ing. And the spee d and quality of 
their work depends on wrenches... 
on the efficiency and rightness-for- 
the-/oh of the wrenches they use. 
p For every nut turning operation 
there is a Snap-on wrench engi- 
neered to do the job better, faster, 
easier. On hundreds of assembly 
lines Snap-ons are standard equip- 
ment . . . the choice of better 
chonics throughout industry . . . The 
most advanced types of wrenches 
for production, assembly and main- 
tenance are described in the Snap- 
on catalog . . . write for iti 



H.P. Coftfocl rtjtirkoi 75 
Otuoui. Ve»o«« CoS oparatu on 1S-28 voH> 

Mtvoita«a,ISvDl>i&.C Cen- 

SPST normally open, dovblo 

. . , cl n u j 

SPST 16 oc—SPOT IP to 


GUARDI AN ^ELECTRIC 

14I4.C W. WALNUT STREET CHICAfiO 19. ILtIMOIS 


CHICAGO 12, ILLINOIS 




The high retistance to shear and fatigue 
typical of self-plugging Cherry Blind Rivets 
it due to positive mechanical expansion of 
Ihe rivet shank. 

This shonk expansion occurs during oppli- 
cotion when the enlarged plug section of the 
stem is pulled into Ihe rivet (drawings to right 
and above). The sides of the rivet are forced 
□gainst the material being fastened, filling 
any irregularities in the drilled hole. The 
installed Cherry Rivet hos shear and fatigue 
values comparable with thase of a solid 
— stays firm, even under excessive strain 


ond vibration. No special locking device t 

Cherry Blind Rivets hove generous teler 
ances in hole sixe and material thickness, o 
indicated in the drowings. Breaking the.sten 
at the notch above Ihe rivet head, rathe 
than automatically breaking it at the nom 
inal grip length, allows greater moterio 
thickness tolerance. The broken end is thei 
trimmed flush with flat ground nippers. 

Oversize shanks on special order. 
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STATION 


THIS LITTLE 


ROD END BEARING 
Engineered Features 

I heck these qualities against the 

\ m0^ Tod end bearings you ore now using 


Hard in Hia Riaht Moeai Race area of Shank Mem> 
her ia hardened by Fafnir's special inducdon heat 
creating process to assure long wear. 

Through I Hardened in the Right Place: Inner Ring 
and Balls are of SAE 52 100 Suel through-hardened 
for long wear. 

Gi nulm Eiiduranco Limits Shank kfesnbers are tum. 
bled before beat tr ea tm ent to eliminate potential 
stress-raising tool marks and to put surfaces in com- 
pression for increased endurance limit. 

I dj I I Controlled Plating Process: Csulmium plating tol- 

, Ijl 1 erance is rigidly maintained. Following plating, a 

' * baking operation eliminates hydrogen embrittlement 

and yet does not impair desired metallurgical struc- 
ture. The result is double the static str en gth of SAE 
52100 Steel through-hardened Shank Member. 


- ~ r.ev.auri; The bearing is 

shielded and prepacked with Army-Navy approved 
grease. There is no tendency n> pound out, became 
loose and w<^d>le. Thus, replacement in engine con- 
trols is indicated only after two or more complete 
engine overhauls instead of every overhauL 




treacmciic io viol places of tom- 
bac eciuipmenc wnere nochiog 
caa be left to chance. The Faf air 
Bearing Company, New Britain, 


FAFNIR 

(ALL BEARINGS 

for Aircraft 





Enpne quitting, o 


nrd and a trirky brily lai 
to be altrmpled. They all mean tm 
and they can mean a diKastrouH ' 
fire . . . that, in -vronJa. bn-nmen a 
inpin/emo like this test fire at theCi 
proving grounds. 

Fire Truck is high on the list of > 

a landing. Called "Big Bor" at one 
"Snorting BuU" at another and ' 
gantua" at a third, tbU truck ba 
up an impressive rec 
fields throughout the 


lives and holding equipment damage to 

Cardux Airport Fire Trucks are engi- 
neered for one specific purpose* ... to 
extinguish crash fires in the shortest 
possible time so that rescue squads can 
get personnel off of the plane. 

Backed bv the tremendous extinguish- 
ing capacity of tons of zero-cold liquid 
eariam dioxide and liun<ireiis of gallons 
of foam solution — teamed up as perhaps 
themosl effective combination yet devel- 
oped in fighting crash fires — a Cardox 
-Airport Fire Truck literally overuhelms 
Gres. So fast and effeetive is its perform- 
scueof personnel i 


hundreds of gallons of runtung and spilM 


Airport authmities facing the pr<dilrB 
of adpquaSr firr protectiem for |>o 
operations should get these tip-t 
minute facts on Cardox .Airport Fir 
T rucU .VO« ! Im ludes data on d«^ 

Case Book. Ask for BuUeUn No. 3iU 
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With ffiese resIstQtice-wefcflng cantrals, 
labs taka half as lang as soldaring 


Th«y cut down ro|octs by providing oe- 
curato control of curront and time. 


Thoy savo timo by quick, finger-tip adjust- 
ment of current ond time settings for different 
welding conditions. 


0I7S03-A136 

sapset, half^ycla, thyrahon 
Mnel has a MiH-ln bans- 



Ty^DUCTION rates are being 
I stepped up more and more 
through the use of new and improved, 
electronically controlled, bench and 
tong welders. With these welders, the 
jobs that were impossible yesterday, 
are done quickly and easily today. 
With tin and time at a premium, 
many manufacturers who formerly 
used soldering have now turned to 
resistance welding. Another big ad- 
vantage of resistance welding is that 
properly welded joints will rtot come 
apart at high temperatures. 



NEW TONGS FOR THESE CONTROLS 


topper, brSM. bronse, steel. 
Cc. Tongs are equipped with 
. and will take other tipi 
T for individual needs. Flux • 


tely adjusted on 

mdte. The weld ie^made 


seme ss the CR7S03-A136, but de- 
•isned for well nountlne, has no 
---termer wllh it UmIuI where 
t is limited, ss the eonbol can 
tmotely located. 


GENERAL ELECTRIC 
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What flyers say counts mo 


M embers of the crews of many 
• Flying Fortress have writ- 
ten Studebalcer about the fine per- 
formance of that mi^ty bomber’s 
engines. 

Studebaker prizes the comments 
of those intrepid men far above any 
of the oftcial commendations its war 
plants have received. 

The senior civilian test pilot at an 
important army aircraft modifica- 

flown and tested over 200 Stude- 
baker powered Boeing Forts. Nodi- 
ing could be tougher on engines 
than the workouts I've given those 


the temperature goes many degrees 
below zero. Those W right Cyclones 
get my vote for smoodiness, too." 

In proudly fulfilling its wartime 
assignments, Studebakerbas already 
built over 95,000 Wright Cyclone 
engines for the Boeing Flying For- 
tress— over 1 9 9,000 heavy-duty mil- 
itary trucks — many thonsands of 
versatile new Weasel personnel and 
cargo carriers. 


' cars and trucks, Stodebaker has but 
a single purpose right now — to back 
up our figbdug forces with all the 
military equipment its factories and 


SfiiiileAaker 
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CKUK on AHO FimSMSD 
PRODUCTS TRANSPORTED DAILY 
THROUCH THE SINClAtR PIPELINE 
SYSTEM WOULD FILL 318,400 
5S‘6AIL0N DRUMS. THESE, 
STACKED END ON END WOULD 8E 
31 TIMES HIGHER THAN 
Mr. EVEREST. SINCLAIR USES 
OLDEST CRUDES TO MAKE 
HIGHEST QUALITY LU8RICANJS. 


SINCLAIR'S TO GREAT REFINERIES, IF MASSED 
TOGETHER. WOULD COVER AN AREA OF 2,300 ACRES 
-THE APPROXIMATE AREA OF A CITY OF 100,000 
POPULATION. THESE REFINERIES MANUFACTURE 
A FULL LINE OF QUALITY PETROLEUM PRODUCTS 
FOR ALL MILITARY. INDUSTRIAL AND GENERAL USES. 
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€P Slow- Hitting Riveting Hammers 


E ASY-TO.BlICK.UP, CP Slow-Hitting Aero Riveting 
Hamnierft assure properly driven rivets. Among the 
most popular of airplane riveters, these easily controlled 
tools deliver just the correct impact to prevent crystalliza- 
tion of rivets or the stretching of surrounding metal. 
Manufactured in a wide range of sizes, types of hanilles 
and angle attachments, CP Aero Riveting Hammers are 
the ready answer to many difficult assembly problems. 


CniCAGO PNEUMATIC 

Aero Riveting Hammers arc 
only a few of many pneumatk 
and electric tools in the world’s 
largest line of aviation tools - 
all types of riveters, drills, sere* 
drivers, impact type wrenebes 
and epecial-pnrpose tools. 


ItUMailC TOOlzI 

I iiiCTaic toot*! 
HTBZaUitC TOOL* I 
aocK oaitt* 


Chicago Pneua^atic 

COMPANY 


■ aia eoMsaissoit 

1 vacuum sumss 
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Still Yonng at 98 . . 


Who wants a tracing paper that’s still good— and we 
mean good—stili white, transparent, flexible— 99 years 
later? Well, you can never telL Maybe more tragic 
things have happened than having a drawing go to 
ruin in its sleep, but nevetibeless, that can be awfully 
serious. That's only one reason why we developed 
ALBANENE white tracing paper. It’s perma nen t, 
because it's made of 100% long-fibre pure white rags, 
created with Albanite. In drafting rooms today there 
are drawings on ALBANENE that are years old and 
still in perfect condition. 

What's Albanite ? It's a ciystal<lear, unalcering syn- 
thetic developed by the K&E Laboratories, and is 
simply tops as an impregnating medium for long-fibre 
paper stock. That gives ALBANENE ext r a trans- 
parency. And because ALBANENE stays white, ie 
gives strong, ccmcrasting prints. It's fine to wodc on 
too, with pencil or ink— keeps clean and takes erasures 
well. That's not the whole story; to get it all, write 
us on your letterhead for a sample sheet. Made in 
rolls, sheets, and p>ads. 


KCUFFEL& ESSER CO. 

NEW YORK • HOBOKEN, N. 4. 
oocAOO . MTitoir . sr. louis 

SAN FRANOSCO . LOS ANOUES . MOftniEAt 
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Aircraft Valves and Fittings 


and inspection, and rigid and uniform adherence to 
specifications. 

Add to these facts the 72-year Kohler tradition 
of manufacturing and distributing quality products 
and you have the reason for the rapid growth of de- 
mand for Kohler valves and fittings among leading 
aircraft and aircraft parts manufacturers, as well as 
the Army and Navy Air Forces. The wide range of 
types and sizes is fully illustrated in the catalog 
“Kohler Aircraft Valves and Fittings.’* Write for a 
free copy today. Kohler Co., Dept. AV-3, Kohler, 
Wisconsin. Eistablished 1873. 

Buy and Kaap U. S. Wtw Bondi 

KOHLER OF KOHLER 


liTIOK, March, 1945 


are the nineteen important 
— wing leading edges, rudders, 
elevators, fins, dorsal fins and other 
vital parts — that Cessna is making 
for the Boeing Superfortress. 

This work has given Cessna the 
two things indispensable in build- 
ing the airplane of aU-metal struc* 
ture that you will want for your 
postwar Family Car of the Air — 


for reconverting our plant . . . and 
then you'll be able to select your 
Family Car of the Air ... to meet 
all your travel needs and your 
pocketbook . . . from the complete 
line of new Cessnas, all Cessna- 
Engiiuxred for Safety, economy 
and performance. 

CESSNA AIRCRAFT COMPANY 
Box 1616-A. Vichita. K.n— 



A FEW CMSTIVentll FEATVm . . . foot pedal laitchu; ad)u*td»le bolster; mor* 
able ram himd; reset tne hand switch sad thermal icUts protect motor agaiost overloads; 
can take woric nigh; h«iiU» up from aero to 60 too pressure in 4 seconds! Ram 

speed — 3" to 12^^ pet mmiite; ^4" standard Ram travel (14" travel avail^le) ; 
n>a-rimiim bolstet trawsl 36"; mavirnmn height between ram nose and floor bolster 
54^"; 36^" between coluoms. Sturdy, compact, powerful. 



AITIMATIC 

PKSSMIE CmTML 

The pressure control system loerses the 
ram at any pressure at which the dial 
^uge has oem previously set, and auto* 
mscicslly cootiams the up anJ down 
stroke cyde of the ram until foot switch 
is rdeased. CnmreQtaonsl manual coo- 

taneously at any tinw. Optional auto- 
rrmti^ pcsBire cootTol holds spoila^ to 
rnktiaoum, and envies even iospcri* 
eocod operatoca to attain high prodoc- 


★ ELECTJUC & HYDRAULIC MODELS 

★ 20 to M TON CflP>«CiriES 
•A GOOD DEUVeRY 

★ CEIUNG-RRICED 


WRITE FOR SFECIFICATIOHS 



5497 DUMHAM ROAD 
BBDFORDy OHIO, D. S. A. 
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LAWSON MACHINE 

120 MOUNTAIN AVE- 


TOOL COMPANY 

MALDEN 48, MASS. 


UTION, Mareh. 1B45 


By TELEVISION 

a .« W.CC S 5 . precision 


• In television it’s pin-point accuracy — .OOl' means 
distortion. In many phases of modern warfare this same 
super-accuracy pays off in victory! 

• Today, the precision machining of quality parts at 
Lawson's is devoted entirely to the production of war 
material. We will continue so, until that time when our 
skilled craftsmen may apply their precision work to your 
engineering needs and problems. 


^SYMBOL OF PRECISION 



TO CET A'STARS-EYE VIEW 

High upwheretheirAUisoneagines leave long vapor trails, P-jSLtghcnings 
pursue dangerous phocographie missions. Stripped of their guns, 
these planes get back with their priceless 
*^star's-eye” view of enemy territory, solely 
through their ^eed and ability to fly at 
extremely hi^ altitudes. * Reconnaissance 
pilots, like fighter pilots, know 
how dependable Allison 
engines are — > how smooth 
— how slim and how saving with fuel. 

They appreciate all the special virtues of 
these engirtes — virtues that will make the 
equally valuable in the planes you will 
enjoy after the war. * The secret of 
these virtues lies in Allison’s thirty 
years of exp er ience in making 
precise products out of metaL 
And this reputation vital i 
aircraft engines will be 
equally evident in 
the pwifiirmance 
of any Allison 

the future. 


ALL THE WAY 
FROM COTTON TO YOUl 

The manufacture of Airwing Aviation Fab- 
rics and Tapes is under the supervision of 
Airwing experts from the selection of the 
fine, long staple cotton to the final process- 
ing and cutting. The Airwing trademark is 
your guarantee that high-strength and light 
weight are woven into every piece of fabric 
and every roll of capie under the expert direc- 
tion of one management. 

The Airwing line includes airplane and 
glider fabrics, balloon and special cloths and 
Airwing Tapes in a complete selection — 
Grade A made from long staple Pima cotton. 
Lightweight and Utility — pinked edge, seal- 
edge, biased, and pre-doped. 

If stock ttems of cloths or capes do not 
meet your requirements, bring your special 
problem to Thurston— supplier to the Army 
and Navy since World War 1. 
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American Airlines uses DeVilbiss 


t IRE the control towers at airports, the equip- 
d menc used by the leading airlines is a reliable 
<uide in the selection of aircraft maintenance tools. 
In air-handling and air-operated equipment, the 
avoHte is DeVUbiss. 


IN CLEANING ENGINE PARTS 


The front-ranking Am 
than 91 million miles 
tleVilbiss Equipment ti 
in the air. It o ' 


erican Airlines, with moi 
>wn since Pearl Harbor. us< 
> help keep their big plant 
. high production r 


greasing engine parts for repair and in removing 
machine tool grit after repair — in doping fabric 
wing sections and in painting structural units. 


tw t94S EASTERi^^lNl'iSS 

CutolOf will soon be ready/ 


In the shops of other leaders, DeVilbiss Equipment 
is performing such jobs as painting the interior and 
exterior of planes, coating the cylinders of engines 
temporarily out of service, ventilating paint shop 
areas, sealing wing and fuselage seams, compressing 
air for power tools. 

DeVilbiss has accumulated a reservoir of information 
on modern ways to use and handle air to best advan- 
tage in your work. Consult your aviation supply 
distributor or write the factory direct. 


De Vi LB iss 

SMIAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS » HOSE A CONMtCTIOIJ^ 




IN PAINTING STRUCTURAL UNITS 



It free copy of the comprehensive new 80-page Eastern Stainless 
ilog will shortly be available. Compiled and edited by Eastern Stain- 
' iKhnical experts, it authoritatively covers modern applications of 
inless Steeis in many great industries and institutions including your 

npleie in every detail, profuse with interesting illustrations, the new 
^ Eastern Stainless catalog will be a valuable addition to your refer- 
e you well as an ofhce-handy encyclopedia giving 
1 on how Stainless Steels are best suited to your needs, 
mail the coupon at the right. You will be sure to 
receive your free copy of the 1945 Eastern Stain- 
less catalog as soon as it is leady. 



EASrUN STAINLESS STEEL CORPOtATION 


fr*» 194S cotsloa 'EASTERN STAINLESS ! 


EASTERN STAINLESS 


STEEL CORPORATION 

EALTIMOREe MARYLAND 


304 


.. 1W3 








DEPENDABLE 


DIoALL 


irS THOROUGHLY 


Right now and in the future, the OoALL Zephyr 
can lake owoy your metoi cutting worries. 

tie leirrf* Sfvrr ^epkirr Im 


Internal Wrenching LOCK 


canned fibre plugs (Pig. i) inserted through the body of the nut. Fig. 2 shows 
how these piugs ceritact four threads of the bott, gripping it firmly. 

^ Masimum thread length and tensile strength in the nut are inherent in this 

The "Unbrake" can be used almost indefinitely before the torque falls below 
the Wright Field minimum. The "Unbrako" is heat treated to the specified 
Rockwell. 


UNBRAKO” Internal Wranehing 
and FInsh-Head Bolts 


STANDARD PRESSED S T E E L &< 

JBNKINTOWN. PINNA. BOX 




■lATIOX, Ma, 


1 . 1943 





and effective that many other builders of vital aircraft parts have 
these same standards. Methods like these show WHY A-P t^rdraulic 
Coottols provide all that's co^uiied io meeting the finai test — depeodahli 
under actual battle cooditioas. 

YOUR PRpBlEMS in the design and production of controls will be wdaw 
at A*P. Our knowledge, experience, predsion production facilities and nun 




the equipment designer Federal offers com* 
prehensive data on high frequency cables. 

This technical information sheet provides the design- 
ingineer with pertinent electrical and physical 
:haraclerietics...inclndiag impedance, capacitance. 


attemution, diameter, materials, and weight 
• • for Federal's wide variety of high-freqaency (i 


ductor and dual coaxial, air-spaced, low capacitance 
lines, and antenna lead-in wire . . . there’s a right 
type tor your job, becked by the buUt-in superiority 
that’s a tradition with Federal. 

Special developments in dexihle low-loss cables 


•raid, armored, dual 


by Federal have resulted in superior cables for 
all types of transmission. For a better job, see 
Federal first. 

Write for your cable information sheet today. 


flUTOIHflTK PQODUaS (OlllPfln\ 
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Land Link With The Air Lanes 
For Every Community 

Tomorrow, airfields will mark the thriving communi^. 
Suggested above is the ideal field for accommodating the 
needs of private plane owners. It will also afford facilities 
for the planes of the feeder lines and flying services which 
will be set up to serve the smaller communities not located 
on the main airlines. 

From wide experience gained in the manufacture of 
thousands of units of airfield equipment for our armed 
forces and for all types of prewar airports, Butler Engi> 
neers have developed many new units which vnll make 
an important contribution toward bringing adequately 
equipped airfields within reach of every community. 

Consuit tvith Butter engineers in the earfy stages of your 


BUniR^tBUHT 

Airport 

Equipment 


■ Inc 
( Con 


cHrtaeo 


hove to 

Onf*^“ ***7*n!V »» S'e"*’*' 


i Truck 

REFUELERS < and 

( Troilei 
Steel landing Mat 




BUTLER MANUFACTURING COMPANY 
MANGARS 7C0* a im> *r, Kansas etrr a mo. «r to* mxtm Avt a a. minncapous i«. 
Emergii^ from ww Send Booklet OD Hangars Pw Q CommerciAl Airports Fbr Airparks □ 
{eTsto^Hui^ FIRM NAME 
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STANDS TOR V1CTORT...TOO 


LET THE EXPERIENCE OF MANY TESTERDATS 

LIGHTEN YOUl 
JOBS TODAY 
UNITED STATES 


ELECTRICAL 


■TNHE hug« reservoir of electrical engineering experience, stored up in 47 
^ years of experimenting, improving, perfecting, is tapped with prodigal gm- 
erosity to give you tools today in cutting work-hours per Job. speeding produc- 
tion. reducing costs. 


"That moy sound like a trick remark to you folks on the 
home front, but I'm a lad who ought to know, so just let 
me 'shoot the bieese' a bit, and you'll see what I mean. 

"Back around the turn of the year, Fm chauffeur ol a 
Glory Wagon flying Purple Heart Comer on a milk run 
that isn't helping t^ Ards Supply Lines any. With forty- 
one successful missions over this same area ... I guess 
we kind of overlooked that swell cover the pea-shooter 
boys had been giving us . . . Then all Hell broke loose 
around our ears. 


**For next time over, a weird looking bunch of bandits 
blitzed through us. and dished out such a mauling that 
the guys who got back sounded os wacky as the tale 
of the farmer who sow his first giraffe and yelped. 
There ain't no sich animal’. 


"So we learned about jet-propelled Jerries the hard way 
and the beatings we took next few trips did little 
but swell the flak-happy circle . . . for nothing we hod 
seemed to be the answer. 


"But sooner than we'd any right to hope for, we found 
out, . . . and so did Mr. Goering's smug thugs . . . Flying 
top cover on our next mission come an escort of new 
THUNDERBOLT M' s* that A-2 had been so hush-hush 
about . . . They looked just like any other 47's to my 
joundiced eye . . . and probably to the eager beavers 
from Berlin. ...... 


"We were both wrong . . . but this was their turn to take 
it, and no foolin' 


"My geese were just lining out for their run, when dovrn 
came the 'jets' again . . . but what a kick we got when 
right on the toil of these super-doopers streaked those 
THUNDERBOLT M's . . . diving three feet for every 
two of the startled Heinies 


"Well, THUNDERBOLT fire power is no secret . . . and 
with this amazing increase in speed, it was just too bad 
for those new toys of the 'Supermen' . . . The 'jets' that 
were left, kept right on going and they haven't troubled 
us too much since . . . The Luftwaffe hod thrown its 
Sunday punch . . . and found out again . . . that we 
had a wallop to more than match ft." 


aviation. 


se Miguty Tbuadarbolt 


FarmiagdaJo, L.I.. N.Y. ’ ’ Bvaaavilla. lac 






• •■to the men in a 

LINK TRAINER 

A vital pari in th« Link Crew Navigation Trainer 
ased to train United States Army Air Force 
pilots, radio operators and navigators, is tire 
Curtis Universal Joint which supports the fuse- 
lage on the top of the 18 -ioot tower, beneath the 
celestial dome. 

This Curtis Universal Toint mounting leaves the 
fuselage free to bank, pitch and turn within the 
angular limits normal to instrument flying. It is a 
unique appUcation of the Curtis Universal Joint 
principle which is the answer to transmitting 
out-of-line motion or power, or rotating shafting 
around comers. 

In every phase of their training, and tight up to 
the time these men are in actual combat, they 


will find Curtis Universal Joints used in altikosl 
any plane they fly — in engine controls, re- 
tractable landing gear, control Haps and ausl- 
iaiy power contras. 

Also a great xnany machine tools which build 
the planes use Curtis Universal Joints in hun- 
dreds of applications where a precision product 
oi proven strength and long-wearing qfuality ii 
required. 

Let Curtis Engineers help you in your universal 
joint problems — if a "Standard" Curtis unit, 
either single or double, will not meet your needs, 
we can design a joint that will. 


(lT tURTIS UniUERSHL JOIIIT 10. 1111 

Vi^ trMNSnELD, MMS . . . HHE DltniMITORS. loms OEJIR WORK!, NO. OUlRCr, N(S 
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(Mart en^ineerin^^ design halves the cost per channel 


watter. Colima enEineering' has struck 

'nw right band cabinet contains ttft> vertical rf 
ruicqiles of quick shift (less than 2deconds) each section can be 
:b, such as may be called for by day and night 


balance of quality. 


of the 


iterchangeably on 
ansmission. These channels 
IV* limited to the pass band of the rf circuits but may be located anywhere within the 
:ning range of the equipment ^to 20 me. 

11* cost per section is compmble to that of conventional single channel sections. The 
iial cost per channel is thus cut approximately in half. 

In ad^tion, relays permit Mdectian of three crystals per channel (six per vertical sectior 
“*d Wittm 2% of the noimaal center frequency. Twelve frequencies are therefore 
'Sflable in a single caUnetr'arranged as needed within the four channels. 

Ui the equipment illustmted above, the left hand cabinet contains the af and modulatoi 
The power suppl^ cabinet is in the center. All sections are of highly advanced 
am vertical chassis type. 

glad to discuss applications of this rugged, versatile 
;o suit youpoperating requirements. 

>0 Company, Cedar Rapids, Iowa. 


IN RADIO COMMUNICATIONS, IT'S . . 


il Collins Autotime 


We dial] b 




They're biuy men, of course. Ailing their vital 
positions in die aviation industry. Their days are 
hooked solid. They have little time for interviews. 

But part of their every-Monday>morning rou- 
tine IS to read Aviation Newt, the magaaine which 
keeps them swifdy and accurately informed, on 
•U aeronautical developments. 

It's a safe bet that these men are interested in 
your story. Since diey are the men who make avi- 
ation’s buying decisions, they must and do keep 


informed on asiation products and services as 
well as news. 

These 10,000 men are top executives of our 
aircraft builders and of the plants wbidi supply 
parts, equipment, instruments, and accessories . . . 
military officials and cis-illan administrators who 
direct government aeronautical interest . . . lead- 
ers and planners of U. S. airlines . . . distributors 
of tomorrow. 

They are the 10,000 paid suhierihers of Avu^ 
tion Netvs. 


Aviation IVews 

M McGraw -Hill Publishing CO., lot 1 ^ 530 W. 42nd Street 
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k little Nitkel makes lauding SkfER far B-29’s 


No ordinary metal curb the tremendous landing n 
of the world’s mightiest warplane . . . the B-29. 


It takes metal that does more than resist the shock, abrasive 
wear and galling of brake drums. 

Essentially the metal must dissipate intense frictional heat from 
restricted st^aces. It must resist distortion and heat-checking 
under all kinds of adversities. 

That’s why experienced engineers specified an alloy containing 
nickel .. .nickel-chromium-molybdentim (high carboni iron. ..for 
B-29 brake drums. 

Centrifugally cast against a steel shell, this nickel alloy iron 
provides a machinable structure in the light-sections involved. 
The composite design |pves the important combination of strength 
and heat-and-wear resistance. 

These drums are aptly given the trade name ‘'Centrifuse'* by 
Centrifugal Fusing Company, a supplier of those used on large 
bombers. '’Centrifuse” drums are also used on other types of air- 
craft . . . and on combat can and a r mored vehicles. 

These outstanding brake drums illustrate once more the prod- 
uct improvement which can be made with NickeL An alloy con- 
n pr ove your product. We invite consultation 


THE mTtKMATIOMAl NICKEL COMFAHY, INC. 


67 Wall Strmal, New York 5, H' 

.VVIATIOX. Mswk- '■ 
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RIVET 

<v£CA OH 

AIR-BUCK 


Wherever aluminum rivets up to 7/16" diam- ' 
eter are to be driven and where it is possible 
to use a yoke-type tool, as on subassemblies, 
the Air-Buck Riveter can be used to a very 
definite advantage. 

By means of a yoke, this tool does its own 
bucking-up, requiring but <ste o p e r a tor. In 
addition, it further simplifies the riveting 
operation by driving the driven head to a 
predetermined and adjustable height and 
then automatically shutting off when this 
hei^t is readied. 


CONSIDIR THESE AIR.BUCK ADVANTAGES 








»UeMi 


■-tyiMrl 


B of similar capocUy. 


• AwtomoHc sbw*-off pro dw ca s driuois haads of uniform hoight. 

• Ki v oting cydo con bo t aiii ji lolod or inBacruptod m rfosfrod. 

D ImpocMon paHad parmlli oHgnmonf of rivot In bolo. 

^ Exira claoronoo for poaaing ovor riba foatanlly avolloblo. 

• Eoay to bold — rue oil of tho hommor la tronamMod t i n o ugb Ibo yofsa 
and h^pa to buck up Ibo rivof. 

D Woatoa no air. iUI air Is uHligod for doing work. 

D CopocHlai remgo from 1/B" lo7/M^ staa rivoti. 

• Yokos of dW oron t afaoa oto ooUly intarrhm^ad. 


IngexsoU-Rand. 

^ 11 BROADWAY. NEW YORK 4, N. Y. 


T O “break-in” new piston rings in an air- 
craft engine formerly required anywhere 
from 6 to 24 hours of test stand operation 
of the engine under a light load. The Fulmer 


Piston Ring I.opper cuts this time down to a 
few minutest 

Only 10 to 25 strokes of the machine are 
normally required to tap In a eonveoUoaat 
set of rings. There is no guesswork as to how 
rings fit the cylinders — this can be seen be- 
fore the engine is built up! 

The cylinder capacity is up to 6^ inches 
bore; larger capacities con be supplied on 
special order. Widely used by the Armed 
Forces. 

The Fulmer Piston Ring Lapper elimi- 
nates the need for tearing down the engine 
hrraiinr rings do not ”seat” properly. It as- 
sures peak performance— the aircraft engine 
can carry full throttle right from the start, 
with maximum power and proper control -of 
lulmcalion. 


*ITrf te today for comploti 


Information c. ALLEN FULMER COMPANY 

1225 First NnHonol Bunk Bldg., aifcinnoN 2, Ohio 


BORERS 




Remove Embedded Tops, DriHs ond Studs 

DRAFTO METAL DISINTEGRATOR 

ADDRiSS INOUIMB TO O^. A 

WALTER J. GREENLEAF CO., 

NoHomoI Distribwtors. PHtsbwri^. Rl, P*nn’«. 


Drafto Metal Disintegratoi 
era tee without excessive heal, 
without damage to finished 
The Drafto Metal Disin 
is complete with coolant U 
pump, and a supply of el 
It’s ready to go to work for 
once, saving pieces you fi 
scrapped, saving time, monejr 
materials. Write for bulletins 


surf 


REPRKBfTATIViS IN KCY 




tsnge — power— precision of Milwaukee Milling Machines 
ar exceptional ability to handle a wide variety of intricate, 
cuk milling operations at the most effective speeds and feeds 
bas made them the first choice of experienced purchasers. 
>t on a Milwaukee” and you know the job will be done 
— and with the least time and trouble. 

after year you can be sure of sustained precision perfor* 
because every Milwaukee Milling Machine — is engineered 
built in proper relation to its motor power — powerated! 




KEARNEY a TRECKER 


Apparently no metal having 
trical conductivity is too hard 
the Drafto Metal Disintegratcw. 
means of a vibrating arc the 
Metal Disintegrator will 
1. Remove broken taps 
R. Remove broken drills 


4. Remove hardened pins 

5. Dis kite p rwte ho les In 

Teiijiten Carbide 


MILWAINCEE ta. 




Depentfai/, 


In helping to stMtain fighting horse- 
power on the wing. Dole Aircraft 
Valves and Fittings have met the 
battle test in protecting the smooth 
functioning of gas, oil, air, oxygen 
9 and other vital supply lines— faithful 
proof of good design and engineer- 
ing— and precision manufacture. 

Out of the testing laboratory of 

r war will come many improvements 
that will mean dependability in 
peacetime applications to aircraft 
and other industries. 


ifft Valvei 
ind Fittim 
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"The time has come," Ae Watms smd, 
"To talk of many titinff; 


B-29s SWITCH TO CORNELIUS AIR SYSTEMS 
FASTER OPERATION OF BOMB BAY DOORS! 


Of shoes— and ships— and sealing wax- 


Whot AHce found “Hifwgh th« looking g1a»" was no mero won- 
drous thon Iho now world of potroloum oi soon by OKos Sorvko 
sdoritnh...ln Ibis true Wondoriond of Rosooich Iho block gold of 
o9 forwos on ovor^rowkig Ibt of noods...Yos> it peliihos SH^CS 
...ond powoTS SHIPS... and SEALS protorvos...ond doos a lot of 
other things thot hold bright premiso for tomorrow. 


■r. Cities Sci» i e*- 


fronts with eretythir^ &om gsso- 
lene sikI lubricants to hi^ily de- 
veloped specialties, such as Gties 
Service Anti-Cotrode, Inacctidd c a, 


heavy bombers over Gertnany 
every day — as well as enough 


ties of loo-octane aviation fuel- 
enough to send great fleets of 


look to Gties Service for anfor 
tant new devdopments. For de 
beginnii^ this company g> 
ivwfr almoW aS &T SS the 
leum Industry itself! 

In dte future as in the p*A 
Gties Service will continue » 
pioneer. 


amazing production figures of the 
new Cities Service Refinery at 
Lake Louisiana^— one of 

the world’s largest and most mod- 
em refineries devoted to Victory! 

When peace comes, you can 




tirmum 


Service 


U warn enemy fighters that 
a "run” is starting, it's essential that bomb doors work 
fast. Otherwise the foe will try hard for a kill, knowing 
the big Boeing B-29 won’t try evasive action until the 
bombs are away. 

That’s why it is important news that bomb bays 
on B-29s now open IS times faster, using a newly- 
adopted source of lightweight stored energy . . . 
Cornelius air systems. 

Cuts Tlmo From IS Seconds to yio of Ono Socond 

These trim little units are mere 10-lb. handfuls, yet 
each provides ISOO lbs. of pressure for operating 
Boeing-designed pneumatic bomb door mechanism. 
Doors now snap open in .7 of one second instead of 
the IS seronds formerly required. This means faster 
bomb runs, easier “tracking" by bombsight, and a 
quicker get-away. 







• •• 
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W/iyfake 
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on 

*\jCKking 

Open*? 



RavoluHonory Crown Zippor**two-woy** 
track makos Crown Hio world's sofost, 
most dopondobio zipporl 

What happens when an ordinary aippet cornea 
open behind the slider? Often the upper must be 
replaced and sometimes the article to which it's 

But Crown Zippers are different. Even if the teeth 
do come apart behind the slider, there's no harm done. 
In two quick aips the slider can be moved backward 
along the track, then forward again, closing the entire 
track perfectly! 

This is made possible by Crown's exclusive tooth 
construction. Both sides of each individual zipper 
tooth are identical, making Crown the world's only 
zipper with a smooth "two-way" trad:! And this is 
but one of five advantages Crown Zippers have over 
old-style zippers. (See complete listing below.) 


That's why you can be sure that Crown Zipper 
applications in postwar aircraft equipment will give 
unfailing service — will zip smoother, further, faster. 

Moreover, when you turn to postwar. Crown engi- 
neers. fresh from their experience in redesigning hun- 
dreds of miliury items, will adapt--or. if necessary, 
rras/a— ^tecial zipper applications to meet special 




Member of the J. & P. Ca»ts . CUHt’t 


• 743 F^th Aoenme, Note York. K. Y. (Creww Fmtener Divbmm) 

AVIATION. Mar* 



Tho C*46 CURTISS- 
WRIGHT COMAAANDO 
TRANSPCHITis oquippod 
with this Corlson-proc- 


ing cylindor. 


.Mareb, 1945 
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■■■o cMMna section of die msfhifle. Sheet alceedr 
clesaed ead dded is at hip heisfat back of operator u 
righ^ advaactag iato the first coaTing rol^ 


stodc is ttaa sfet ted, a sheet 
>nee 7 or et the feeding cod 
the backgnmad. 


quaatities of aircraft finishes for 
* types of planes, includiag die i 
ci^Iy fbmulaied Zinc Chraa 
Primer used in the Douglas *lb 
Coater.” Among other impon 
developments is Pittsburgh fi 
SEAL, an impregnated fiibric i 
used in pressurizing aircraft oi 
for high altitude dying. Ezpett 
visory service is offered, and ' 
ernerience in the fidd' 


Zinc chromate primer on both sides, 
and dries aluminum sheet stock at 
tteDouglm plant.* * *Thus,what 
mi^t have been a serious "bottle 
neoc” hhs been entirely eliminated. 
It is just one example of how 
Pittsburgh is working band-in- 
band with producers of c:ritical war 
materials to finish the job foster! 


liTinoe. Pieffcarsl^^ 
« Aoaela. cmfiPOf 
VaiaiA Co., Dsroe, O. 


FINISHES 


PITTSStlKAH 

iIMT AHP ' 


S PEEDING UP production of -fStal 
aircraft components is forcefully 
illustrated at the plant of Douglas 
Aircraft Co., Inc., Park Ridge, 111. 
Prior to the development of a revo- 
lutionary new marine, illustrated 
here, primers were applied to alumi- 
num sheets by spraying. * * * Now 
these sheets are roller touted, at a 
rate of 3 to 7 per minute, which is 
many times foster than spray coat- 
ing. In one condnuous operation, 
the "Roller Coater'’ cleans, applies 


Pittsburgh^ 


From die Eighth, die NinUi, the Fifth ... the 
Twelfth, Fifteenth, and other veteran AAF. . . 
they have been drawn to staff the Twentieth — 
only Air Force of global commands. 

Operations wise, combat crafty, trial tested 
byEnglish w-inters, sub patrols. Pacific distances, 
desert drought, tropic jungle . . . these men are 
well schooled in strategy and surprise, tactics 
and individual action. Stranger still — each is the 
cherished child of Luck who has surpassed the 
grim statistics of his trade, survived all dangers 
hostile skies can show. 

Now in the great new gleaming bombers, 
these sons of Fortune can bring home to 
Nippon a boxcar load of bombs . . . and say 
with Scriptural certainty, that the Lord liath 
delivered their enemy into their hands! 

In all the legends of fighting men, die 
rosters of the Caesars and great Genghis Khun, 
the scrolls of Charlemagne and the Crusades, 
the shining chronicles of courage . . . Earth has 
not seen nor History known their like before ! 

'Iliese are the Great Inimitables, incredibly 
of our day. Watch for the shoulder patch, with 
*'20" between the Air Force wings, and 


ACOBS 


honor them for what they are! So much have 
these men given — and so much still is theirs to 
gi^-e . . . that no one of us can match their gifts, 
even in gratitude. 

Foathe hugetrainingprograinoftheUSAAF 
and our Allies, this com|>any has inanuiacliired 
more than 20,000 Jacobs engines — and over 

10,000 ofanother make — for use in twin-engine 
planes used to school Iximber personnel. 

Used in training, subject to die worst 
u-ear known to jilanc engines, Jacobs 
engines delivered far beyond specifica- 


...hai 


their rated service period lietween 
major overhauls from 550 lo as high 
as 1200 flight hours . . . servetl u< 
the student airmen, saved money for 
the taxpayers, and estalilislicd a record 
forperformance and stamina that, to • 
knowledge, is unmatched by any 
engine. . . For transports, freighters, fee ier and 
lighter airplanes, there will be Jacobs engines 
suited to postivar needs, capable of continued 
performance, minimum maintenance and very 
low coats. . .Jacobs Aircraft Engine Company. 


* Pottstown, Pa. 




WOOL FELT . Mechankiil funcHons 

fulfiHed by this non-stnictural 
enflinewina moterial 

SOUND ABSORPTION 

and 

THERMAL INSULATION 


1. 


3. 

FolUhing 

3. 

Soaling 

4. 

WickJng 

S. 


6. 

Sound Abierption A ^ 
Tttormcil Inswlotten 

7. 

Shock-absorbing 

t. 

Cuehiontng 

9. 

Padding 

10. 

Packaging 


Swrfoeing 


Frictional 


Due le it$ stru<lur«, F*tt is a highly efRcient thermal insulo- 
tien ond sound absorption material. 

Applied os a surfaeirtg, it may be used effectively to 
reduce resonance, adjust reverberation, quiet sound, or re- 
duce heat loss or transmission. 

This combination of physical properties, plus ease of 
fabrication artd low surface density, have led to its wide- 
spread use in troruport ond military aircraft sound-proofing 
and thermal insulation. 

Write for Dota Sheet ^3, " 'K' Fell — Sound Absorption 
and Thermal Insulation," and #12, "Flame-proofed Felt." 
Technicol Data Sheets on other mechanical functions ful- 
filled by Felt are available on request. K you pr 
experienced Sales ertgineer will be glad to call tc 
your present or contemplated uses of Felt. 


Americanlelt 
Camr 
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WET 
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Although still esgsged chiefly in the "all out" war effort, 
aew THOR developments are destined to play just as im- 
portant a role in the post-war industrial period as they are 
now playing in the wartime aviation industry. 


ProducMen er Maintenance. Whatever the job, drilling — 
grinding— riveting— screw driving— sanding and so on, 
THOR offers the most complete line of industrial portable 
electric and pneumatic tools available. Among the many 
dissent models there are sues, speeds, capacities, torques 
and comfortable handle designs to accommodate every type 
of material and operating condition. Each model is a 
stur d y , efficient tool . . ■ engineered, designed and built for 
hard, continuous service on top speed production or main- 
teoance schedules. 


I still our major job and THOR con- 
tinnes to realize its responsibility of famishing the type of 
high grade tools which hilffUs this obligadon. 


A MODERN SYLLOGISM 


PORTABLE ELECTRIC mai 
PNEUMATIC AIRCRAFT 

TOOLS 


And that is the raison d'itre of the Laboratories. 
For the Bell Telephone System, the Laboratories 
carry on research studies in all the sciences and 
development vrork in all the engineering arts that 
relate to electrical communication. 

For the Western Electric Company, the manufac- 
turing unit of the System, the Laboratories develop 


equipment, prepare specifications for 
tion, and engage in various engineering 


For the Armed Forces of the 
contracts of the Western Electric, the 
have undertaken more than a 
ment projects — many with spec 
our enemies. 


BELL TELEPHONE LABORATORIES explore and infant, devise and perfect for 
Forces mt wer and tar rantfnuad Improvements and economies in 



m 
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LIBERTY 
AIRCRAFT 
MIRROR 

Tb0 pUota of thousand* AUM 
figfator ploaM, now in ocUa* ora 
our widely ecaReied battle flbitt, 
ore getting o perfect hMgs ct 
things behind them without eye 
strain or f atig u e, by mear* 
Liberty Aircraft Mirrors. 

Llber^ Aircraft rarrors a 
first surface mirrors, and as pet- 
manent os their gloss base. iMy 
gtre the pilot a clean, well defiatd 
im age without distortion, isimeiii- 
ately. 



Where nothing but " Stainiass " will do 


Ntbe government directive issued 
I conserve corrosion-resisting 
kI, the use of stainless steel was 
, cciRcally authorized for plane parts 
[posed CO high temperatures and 
e corrosive conditions. Why? 
inipiy because no other available 
ttrl could fill the bill. 

Within the limits set by govem- 
nt restrictions our metallurgists 
t worked out Stainless Steel for- 
ulis that have proved successful in 
■ndling the hi^ly corrosive gases 
[hausted from “doped” fuels. 

To meet the high heat-resistance 
quirements of turbo-supercharger 


exhaust systems, where temperatures 
run as high as 1200°F., they have 
developed a Stainless Steel not only 
light, rigid and durable, but which 
retains the strength needed for this 
high pressure job at 1650°F. 

Our ability to produce such 
stronger, tourer, speciai-furpoje 
U-S-S Stainless Steels for critical 
aircraft applications is traceable to 
two distinct assets: — a metallurgical 


and engineering staff trained to think 
well into the future; and advanced 
Stainless Steel manufacturing teeb* 
niques that conustently set new 
standards for uniformly high quality 
production. 

Our qualified representatives will 
gladly consult with you regarding the 
use of U * S * S Stainless Steels, for 
applications in your products of to 
day or tomorrow. 


U-S-S STAINLESS STEEL 



• PLATtI • SAtS • SKittS ■ 


- TUBSS ■ WIBI ■ SPBCiAt StCTIOWB 


AMCBICAN STEiL » WIBf COMPANY, CUwImaJ. Ctiemfa ami Nam Yar 
CABMCOIE-ILtINOIS ETEEi COEPOEATIOK. Pitttbmrfk ami CkUata 
COLUMBIA STEEL COMPANY, 5oa Prameitea 
NATIONAL TUBE COMPANY. Pitfbarth 
Sutc* Stwl Swplr Coapw 


»l Bzport Cn»p>w. Nw Y 


UNITED STATES STEEL 


AYIATIOM, Mwrek, ■ 

■^ILTION, llMch. 19 « 
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beginning of ihe End — of Tokyo 


November 23f 1944, a fleet ofl B*29’a lifted itaelf off the runteaye of Saipan^ 
first raid of these sky-giants against the Japanese capital ... a combination of 
men, machines, and determination that is being, and icill be, repeated with 
increasing site and intensity. 


the (]mag of 1942, DooUtUe's plane* averaged 30 
«ad* over T<Jcyo. Two and a half years later, the 
’( mightiest bombers loomed high over the "sacred 
pin-pointed tbeir targets, unloaded tons of bombs, 
ere away after more than 30 minutes over the city, 
a was a li^t raid — comparatively. Others 
"sd h. Day hy day B-29 strength in the Pacific 
'^xiding up with a slow but steady crescendo. More 
more bombs, more flights, more destruction, 
ig has done a masterful job in designing and 
I these ships ... as has Wright in the mighty 
CARBUMCTOIIS ruCL PUMPS 


engines that get them there and back. And nunU>ered 
among the thousands of vital parts that go into these 
great Wright engines are CECO carbnretrM. 

Cbandler-Evans is proud of this oppwtunity to pay 
tribute to all those men and women who have a part in 
the success of these superb bombers . . . and is proud 
that the dependability and quality of its carburetors 
is such that they have been chosen 
to do their part, however small, 
in making it the beginning of the 
end — for Ttdtyo. 

PROTCKiPI.UttS 


CHANDLER-EVANS CORPORATION 

SOUTH MERIDEN, CONNECTICUT 


HOLD 


HOLD 


MANUFACTURING 


COMPANY 




ww CAM'T S7nwn§ 
srvei AMO sroMtt 

We would if we could! We Miri 
B bener chance of accommod» 
ing you if yoo'll do three thinp; 


BALDOR 

iii.o GRINDER! 


bt HEAVY-DUTY Senici 


When available again— SPECIPT: 

ISlAHGAHyDE 


^^Titiiout any sacrifice of long-lastiiig, 
wear -withstanding qualities, “U. S.’ 
Naupdiyde is available in airplane 
wei^t that saves pounds in a 
ship's upholstery. “U. S.” Naugahyde 
is easy to clean with simple soap and water ... is indifferent 
to attack by moisture, moet solvents, alcohol, disinfectants, 
in8ectieidea...Tesi8ta edge wear, abrasion, scuffing, flexing, wrinkling. 
Its range of never-dimming colors is almost limitless. There 
is slso Flameproof *'U. S." Naugabyde for specisl purposes. 

You can have camplate coiyid«ne« is pcoeecime "U. S,” Acuigcd^tfe. 

Rubb&r Ca tm p mj r «n«iux«u Autw danmlaptj 'a gr»ai maity du- 
tiiicttoatad fabric* far tka armed forca* and have coated mUlion* of 
yard* of tvlaa, rayoa, cotton, and gla** cloth for mill 


Servisg Tlwouofc Science UPHOLSTERY 

UNITED STATES RUBBER COMPANY 
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PLOMB TOOLS 

give you off of 
these advantages 

Moil Complete 
Line for All 
Users 


You'll find many reasons lor choosing Plomb Tools. Less drag 
In rotchels — more clearance and greater strength in wrenches 

thinner and stronger walls in sockets — shorter lengths in 

universols — these ore only e few of them. Throughout tho 
complete Plomb line every tool has simitar advantages for its 
parliculor job. 

All ore up-to-the minute, for Plomb is not waiting until "aflor 
the war" to produce new end belter designs. 


. .because of 

MORE PREFERENCE FEATURES 



You’ll be proud to own tools like these. And you'll And it pays 

— in better, safer, longer-lasting service. Get the ones you 
need today from your Plomb distributor. Catalog on request. 

— Plomb Toot Company, 2221 Santa Fe Avenue, los Angeles 
54, Californio. 
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SCREWS 


W Easy as poiDtiog your 
J finger . . . this blo'wgua 
gives the air v/bert yon 
want it, MS you want it 
A breeze or a blast! 
LIGHT and bandy but 
built for tough service 
1 Write C. A. Norgrea 
^ Co., 220 Santa Fe Dr.. 
Denver 9. Colorade 
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EXIDES... 


IVITN THE BIG FELLOWS 
ON THE VAPOR TRAILS 


F rom tropic heat to stratospheric 
cold, in a matter of minutes! Yet 
these giants of the upper airways have 
the stamina to stand either extreme. 
And the powerful, responsive Exide 
Batteries, with which so many of to- 
day’s aircraft ate equipped, have equal 
fortitude. Sound engineering and rugged 
construction keep them steadily on the 
job, performing dependably dirough- 
out the longest, toughest missions. 

Ever since Exides first took to the air, 
in 1917, they have been proving their 


trustworthiness in pioneering flights 
around the world and over the Poles, 
in air transport and government mail 
services, and on private planes. Avia- 
tion engineers, aircraft builders, pilots, 
and ground crews know they can al- 
ways count on Exides for dependability, 
long-life and ease of maintenance. 


AM tXIOiR WRIUS 
fPOM ITALY 


From somewbcK in Icml7 came this ooe : 
"I'm still at tha Job I did at 
Exlda — testing and working on 
batteries. They are neatly all 
Exides over hero. They have a 
big Job to do, and they do it. 
Exides always come through when 
you need them." 




DARNELL 

CASTERS 

SuUt-iH ifualUtf a 

ipHf ti^e efficient Mp- 
tp 

heiien4aMHii‘\ 



ANPT 

THREAD 


KtrUKlIl 
GAGE Cl 

277B F€NK£LL AV£N 
DETROIT 71 MICHIC; 
PHONE UNIvers.ly l-O: 
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On top of 
their job 

it it -k 

VOKBS FILTERS 
HAVE HELPED 
TO KEEP THESE 
PLANES ON TOP 
OF THEIR JOB 
AND “KEEP THEM 
FLYING.** 


ears of laboratory rewarch and 
belftind uo« we caadtdiy admit it 
e under battle service conditions 


As filtration specialists with 
practical engineering eaperieiici 
is experience — actual experien 
that has enabled us to produce the varioos Yokes Air. Oil and 
Fuel Filters now used on the many varied types of British. 
American and Allied aircraft and “kept them flying.'* 

War has proved that efficient flltration is the necessity if 
mechanism is to give any useful life. Eaperience gained by 
proloriged service in battle areas where the appalling conditions 
caused by dust and dirt thrown up by passing tanks and air- 
craft laking-ofl' proved sneh a terrible menace. 

This experience we pdadly place at the disposal of designers 
and manufacturers of Aero-engines and aircraft. Hus exper- 
ience can be used not only to prolong the life and efficiency 
of airemft but help to secure added sneceas and greater safety 
for our valiant British, American and Allied fighters of the air. 
Vokea Air, Oil and Fnd Fillers have, when necessary, a 
standardised 99.9^ filtration efficiency — and filtration efficient 
yon cannot buy on price — practical experience alone can 
prodnee it. 

The method of inatallalion has a fundamental effect on the 
perfonaanee of the filter, and we design and make the special 
' ' > give ntmoal effieieney. 


BUTTON, Uarsb, 1MB 







D AN LY 

PRECISION 
DOWEL PINS 
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V"CO 


DEGREASER 

’.S The ne*»Circo"Chiertwin-tank degreaser packs 
more punch, speed, production, thoroughness 
Jl and versatility in parts cleaning than any clean- 
tng unit on the market bar none. All of this adds 
,’r up to lo%ver cleaning costs, higher production 
<J and far more satisfactory results. No instal- 
IF lation coslAyou merely hook into electric line. 
•J The operator has at his finger tips four different 
1 cleaning methods — hot vapor cleaning (auto- 
matic). spraying (automatic), soaking, or dip- 
' ping, any one of which requires no more effort 
than putting basket of parts in degreaser. 
The choice of methods depends on the con- 
dition of parts, however, it will clean any and 
all types of metal separately or all at the same 
time without any harmful effects. Circo 'Chier' 
is a real two-fisted bulldozer when it comes 
to tough, dirty, greasy pans, as the clean hot 
vapor thoroughly cleans and dries them in a 
matter of three to four minutes. To spray 
parts, trip foot pedal, which operates pump 
and imm^iately a constant pressure stream 
of solvent sprays and cleans pans. 

Wire basket is equipped with unique handles, 
enabling operator to hook them over sides of 
tank for hot vapor cleaning, spraying, soaking, 
or dipping. 

Circo "Chier is loaded with exclusive "built-in" 
engineering features, each highly imponant. 
each one demonstrative, yet it is simplicity 
personified in design and operation. 
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SPEED ORDERS YODR WAY! 

The amazing ability of the George K. Gar- 
rett Company to turn out MIUJONS of 

every time! ^ 

We manufacture, in our own plant, **CON- 
TROLLED TENSION^ Spring Lock Waah* 
era and Flat Waahers for every need of war 
and industry. 

Our entire set-up — from research and 
testing laboratories, to precision machines 
and scientific heat-treating — is geared 
for accuracy, speed and mass production. 
That's why we can build "CONTROLLED 
TENSION" into every Diamond G Spring 
Lock Washer Standard or Sprrial and 
stUI DELIVER YOUR ORDER ON TIME, 
or ahead of schedule. 

Play safe with your production! Specify 
Diamond G's, the QUALITY Washer for 
top Performance and Service. 


HS 


GEORGE K. GARRSn CO., INC 

1421 CItStllt ST.. PlllSItlHM 2, PS. i 


DIAMOND <3- PRODUCTS 













DON'T HOG IT OUT 


DROP FORGINGS 

SAVE 

TIME AND MONEY 


I "Hog It Out" 
e machine your parts? Forgings can 
aluable man hours ai 


:hme opera- 




n MANUFACTURERS SEEKINC 
AN EXPURT HARKH 


How to 
save time 
by doing 
more reading 

That is a profitable paradox 
for you. More true today than 
perhaps ever Exefore. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 
source. 

And we most emphatically 
mean both the editorial and the 
advertising pages. 


Leading American Foreign Trader 
with record of 50 years successful 
^leratiotrs in foreign markets is 
i^ing additional lines of impor- 
tant American producers of avia- 
tion instrumenls and ccjuipmcnl 
Tor distribution throughout the 
Orient and Latin America. 

Head sales office for Latin 
America is established in Buertos 
Aires. Prewar connections in the 
Orient will be immediately re- 
established when conditions per- 
mit. Sales agencies under guid- 
ance of experts experienced in 
rich matket. 

If you are seeking clean aggres- 
sise representation write us details 
of your products for both imme- 
diate and postwar selling. If in- 
terested we will have a repre- 
ntalive call on you for further 

AVIATION BOX 902 
c/o M POST ST. 

IAN FRANCISCO 4 , CALIFORNIA 


Just one new idea gleaned 
from these pages ... a method 
for doing something better oi 
faster or easier or at lower 
cost, may alone save you far 
more chan a ydar's reading- 
hours invested in this and other 
worthwhile business papers. 

Many people have found 
this a fact . . . not only o 
but time and time again. 
That’s significant . . . 
time so precious today. 


Good odi'orlismg speodf ha/w- 
mation from those who hate 
it ... to those who teed it. 


McGraw-Hill 
Pnblishuig Company, lit. 

3A0 West 42nd Siieel 
New York 18. N. Y. 
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t can appr«eiate kind of quality 
b build into a spring by /ooh'ng at H— it can 
kly bo ozporioncod in the pof/ormonco ot the 


ishing— all are indispensable even to a c 
mereially good grade of springs. But the 
"know how" which adds that extra aomothing 
of efficiency and durability comes only from 
the hand of the expert. 

We like to do business with these whose 
spring needs are distinctly obove average—- 
Mcause we know we can fill their specialised 
requirements better than the ordinary spring 
producer, ^r work for scores of users in air- 
craft. electronic, motor, electrical appliance, 
and instrument lines proves this. Let Reliable 
go to work NOW on your toughest spring 
problem. 

Catalog 44 seat oa raqaast. 



THE RELIABLE SPRIN6 & WIRE FORMS CO. 

31 «7 teltea Beea Cleveleed *, Ohl< 


J^//aA/e Springs 



...WITH THE GREATEST 
or EASE! 

On many of America’s famous fighter -planes. 
Laminated Plastics produced by Taylor Fihtt 
Company perform a multitude of important taste 
from such complex fabricated assemblies as trim 
tabe to such simple stampings as manifold gasltM. 
Wherever they are specified. Laminated Plastia 
have b een selected because no other material that 
can be mass-produced so economically combine , 
so exactly the specifie characteristics needed tt 
do the job best. Whether it be light weight, gr«t 
strength, good structund qualities, high dielectne 
Strength, ability to withstand alternating wetand 
dry conditions, ca" great impact strength and 
resiliency there is a Taylor Phenol Pibre of Vul- 
canized Pibre — or a combination of the two- 
that will give you exactly the service required 

Our more than fifty years’ experience in the man- 
ufacture and fabrication of Lamiiukted Plaatici 
plus a broad war-time experience in the avistim 
fidd, make Taylor an especially desirable wHak- 
orator on all problems involving airplane parti 
and minor assemblies. Our engiiteers will gladl} 
consult with you. in the blueprint stage a 
without obligation. Write us today about S'® 
pr es ent production problems or your future I 

TSTSOB riBBE COMPESt 

UMOUns rtMSneS: nan nui • mcMUR 
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Airplane engine and parts manufacturers were 
up agoinst it for a greaseproof wropper to pre- 
vent corrosion. Angier of Framingham produced 
if in INDUWRAP, which has more thon met any 
specification ever drown for o Grade A. Type I 
wrapper. 

if you hove a corrosion problem, ask for 
somples of INDUWRAP and for descriptive folder, 
‘"fh® Touch of Death to Steel." You'll be espe- 
cially interested in INDUWRAP'S exclusive infused 
Inhibitor metal-contacting surfoee. This kills corro- 
sion before it starts by depositing a tronsfer film 
on the exposed metal spots, often caused by 
breaks in the protective oil film. 

Other important feotures ore that INOUWRAP 
is creped to S-T-R-E-T-C-H. If lets packaged metol 
breathe. It te soft and plioble, molding eosily to 
hug odd-shaped articles snugly — without ruptur- 
ing. Investigate INOUWRAP. 


' Ari, 4 rfON. 
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• BURRING 

• FINISHING 

• POU5HING 


Brigbtboy’s rubber and abrasive combi- 
nation doee a complete, close-tolerance 
job in one operation, smoothing, clean- 
ing, poUshing^ replacing grind-to-buff 
production steps. 

Ask your distributor for Brightboy pro- 
duction data, catalogs, prices. And ask 
a Brightboy Service representative for 
suggestions on speeding up and improv- 
ing your finishing. 


■ RK3HTBOV INPUSTRIAL DIVISION 
WELDON ROIERTS RUUEK CO. 
Newark 7, N. J. 
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parts of Ampco Metd 
contribute to safety 
and dependability.. 

At critical points • s ubject to wear, impact, ht^ 
or corrosion — parts of Ampco Metal last leita 
times as long as ordinary bronzes. Where periiw 
ance depends on bolding physical characteristks i 
die metal within narrow limits, Ampco's hn 
established production "know'bow" and tpafii 
control methods assure you of uniformly satisbca 
results. Ampco is completely equipped to fabdci 
the metal by every commonly-used metalwodii 
process — and to assist you in adapting your deiq 
to the most advantageous production procedoR 
Consult the nearest Ampco field office, or s 
regarding your problems. 

Ash fttt teebMitfd bulletins. 



L simple cold soak in fCelite Ketrex made the 
B difference between these pistons. 



Makes A Mailing CLICK? 


Medraw-Hill Msilin) Lists, used by laading msayfaefurars and ladas* 
trial sarvica areanh^ens, diraet your advartisia^ and salat proaia 
tlanal affarts to kay purchasing pawar. Thay o^r thorough horliontal 


In viaur of praiant day dtffieulKat tn maintaining your own mailing 
lists, this ameiant parsonaliiad ^arviea h particularly jmp^ant ^ 

Ask for more datailad information today. You'il probably ba wr- 
nrisad at tha low ovar-all cost and tha tastad affactivanass of thaw 
Mnd- plekad salactions. 


McGraw-HUl Puhlisfung Co., Inc. 

330 Ib'esf 42nd Sfreef New York. 1$, N. f. 


Ketrex removes oils, grease, residual gums 
and light carbon. It is completely safe on all 

Kelile AAF Star does the same job with excep- 
tional speed and is recommended where fast action 
is particularly desirable. Kelite Super Ketrex will 
give the desired results where carbon deposits are 
heavy. All three of these specialized cleaning ma- 
terials are liquids delivered ready to use. No heat- 
ing is necessary. 

It's easy to see what Kelile does; and you can 
always count on the same clear-cut standard of 
safe, efficient cleaning with Kelite products. We 
hope you will always feel free to call on the 
nearest Kelite Service Engineer when you have 
difficult cleaning problems. It is his job to help 
you with scientific cleaning through pH Control. 
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an open and shut case 
for Callite contacts 






Laarn to obamrvm, aualyxa, 
torocast Weather Changes 


METEOROLOGY 

A Practical Course in Weather 


My GBORGB S. BRANDS 
23S pages, X 73 illustrations, 32S0 
XhU book has been especially prepared to present — simply, 
and yet comprehensively — the basic essentials of meteoroI^Q’ 
and weather analysis. Here, for the first time, is a prac- 
tical, understandable text, evolved through actual practice 
. . . presented in convenient lesson form . . . designed 
especially for those concerned with the application of 
weather information. 
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HE BELT SEED COMPANY 

INC. 

OF BALTIMORE 



be sure . . . If CCTCD 
consult IilO I Cn 

^ The flux has got to be right if the soldering Job ia to be 
right. Tbke delicate electrical connectioDS for example. A 
flux that is a poor conductor must be used— a flux that is 
non-corrosive and that has no tendency to collect mois- 
ture, dust or other foreign matter. 

^ Various types of seams, on the other hand, require differ- 
ent kin^ of fluxes. Spot soldering others. Sweating opera- 

^ YbuU be freed of all flux doubt if you’ll take this simple 
step: Consult ICester engineers. They'll gladly place at your 
command their 46 years of practical experience and labora- 
tory research. They’ll tell you just which fluxes will best 
protect the solder-bonds in your products. No obligation, 

^ Naturally their recommendations can best be carried out 
if you specify Kester fluxes, boeaxiae the ICester line is 
comp/e(e— all formulas are chemically and physically right 
for the Jobe for which they are compounded — all properly 
dissolve on metals so that solders can alloy with the 

metals in a stay that prevents reo x idation. 

^ Why not check the flux formulas you are using, with 
Kester? A letter will bring expert Kester assistance. 

_ P» * 

KESTER SOLDER COMPANY 

4206 Wrightwood Avenue, Chicago 39, 111. 
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FUELCHARGER CORPORATIOI 


GERALD 
GASKETS 

Ofi AIRCRAFT ENGINES 

MSKET CRAFTSMEN FOR 39 YEARS 



‘WiKdaiM 

MIRROR 



Wrfta for M»rmatlom 


V FITZGERALD MANUFACTURING COMPANY 

TOKfttNGTON. CONN. 


KANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGEftALD. LTD, TORONTO 


.WHITEHEAD 

STAMFING COMPANY l 

>■ W. ioterMio EM. • 


FITZGERALD 

GASKJETS 


TVhere To Buy 


L O manufocturerE of equip- 
ment and those offering 
special services to the avia- 
tion industry this section of- 
fers an inexpensive means of 
keeping products or services 
regularly before your poten- 
tial cmsiomers — the readers 
of Aviation. The small spaces 
available here provide op- 
portunity for you to be rep- 
resented in every issue at 
low cost. Can we serve you? 



JACOEL 
SplieiRq TggI 
Ng. IQ 

.. orivel eRRMlsny de- 
ified for spticine elretefi 
infreJ eeWes. Will eecom- 
edete thimbles of besb- 
gs «p to 3/16 loch ia 
■ lemotor of eeUe. 

Jaeael C aMe Sollclaq 
RqaIpwBBf Ca. 


WHEN you are in need of some product, 
™ equipment or service to speed and im- 
rove operation, or save money . . . you may 
nd it in the Where To Buy Section. Have 
M noticed these specialties in recent 


Tbti 
Where to Buy 
Section 


sues? . 


yFf^'^Atld EKklfig. 
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YTTAMIMC INC. UNION, H. i. 




AIRCRAFT hardware MANUFACTURING CO.u 


Ill IMMIIIIIIIIIIIMI HIM 

HAVE YOU 

MOVED? 

If you've moved reeaotly or ore plonninq a 
chonqe- let ua know now so that eoirioa of 
Avlotten will continue to be delivered to 
you promptly. Use thla coupon or a penny 
pesteard. 

PliriBR dscDEva tba oddraas of mr ATloeon snbaeriptlon 

Old addraaa 

Clly and stow 

MAIL TO- McGraw-Hill puhllahlnQ Co. 
Cifculdlion Deportmoiit 
030 West 42nd Street 
New York 18 New York 
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WESTON 


WESTON ELECTRICAL INSTRUMENT CORP., 68S Frelinghuy»en Avenue, Newarlt, 




Magnesium stands high 
in aircraft progress 


materials and unmatched experience 

are big factors in this achievement 


Company have taken active part in this develop- 
ment work by the aircraft industry, and the Dow 
magnesium line reflects the progress constantly 
being made. 

Results of Dow’s 29 years of experience in pro- 
ducing, alloying and fabricating magnesium are 
available to you. Simply contact the nearest Dow 
office: skilled consultants are on hand to cooperate 
udth you in working out the problems of your 
product. 


DOWMETAL 


. . . lightest of all structural metals . - . 
on the list of progressive developments 
for the aircraft industry its repu- 
Q for pioneering and leadership. 


start, the modem aero industry has 
forefront of material research and 
design. No wonder, then, that designers 
of fine aircraft are so keenly aware 
advantages of weight-saving magnesium. 
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• FRANKUN AIRCOOLED 
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• KINNER 

• CONTINENTAL 

• LAWRANCE 
• PRATT A WHITNEY 

• PACKARD 


•JACOIS 
» LYCOMING 


• RANGER 
• WARNER 
WRIGHT 


Wriffht Aiiremft EwB^inen . . . put power p/us in the gw 

of the skies — Fi§;uring prominently in the sterling performanee of thousand 
America’s great bombers and cargo planes are the Wright engines which power tk 

and Bendix-Scintilla Aircraft Ignition eqi 
ment which helps deliver the vital sf 

"■CNOIX-SCINTILLA-- AMO ■SCIMTILLA" ARE TRADEMARKS OF •£»•* *»'** 

Bend ix 




